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*-1 Ju(y 1946 


t. The preseQt Issue of Artcient India includes a paper to which special editorial 
attention may be drawn. It relates to a site knovra as ‘Arikamedu’, near Pondicherry 
on the tropical Coromandel coast, where local French antiquaries have been di^ng 
intermittently in recent years, and where, by gen^^^ous permission of the French authorities, 
tbe Archaeological Survey of India conductc short but intensive excavation in the 
burning months of April, May and June, 1£ The results of that excavation are of a 
potential importance oat of all proportion to ^ the work. 

2. To appreciate this importance, it is nedessaty to recall two things: first, the 
remarkable extent of the archaeological material recvver^ during the past century in a 
variety of ways from a variety of pre^medieval sites in. South India; and secondly, our 
abysmal ignorance of the context, cultural and chronological, of the greater part of the 
material in question. There have been a few industrious pioneers and collectors—notably 
Rea and Foote—who have dug from time to time from an honest curiosity or as a mode of 
collection. But the value still attached to the collectors^ catalogues (where catalogues 
exist) is a measure no less of our lack of basic knowledge than of an invincible zest for it. 
For these catalogues, however well intentioned, do not contain, save in the broadest and 
vaguest sen^, even the raw stuff of constructive science. Their contribution to knowledge— 
a contribution for which a proper gratitude is due—is restricted to the presentation of 
disjected phenomena which they neither explain nor correlate. It is matter for regret, not 
for congratulation, that the Arikamedu excavation of 1945 was almost the first occasion 
on which the normal principles of modem archaeological field-technique have been applied 
in South India, 

3. North India has been better served. Taxila, Mobenjo-daro, Harappa, Chanhu- 
daro are all (or shortly will be) the subject of monographs which record considered field¬ 
work and research during the past thirty ye^s. Nothing of this sort is available for the 
South, And yet historical conjecture, both inside and outside India, has for many years 
dwelt upon the possible significance of the ‘Dravidians’ of the South in the development of 
Asiatic civilization: of supposed links between them and the Sumerians, with the Brahui 
of Baluchistan as an isolated memorial of former movement, one way or the other, between 
South India and Western Asia. To archaeologists the detailed resemblance of some of the 
megalithic monuments of South India to others of Western Asia, North Africa and 
Europe has long been an alluring and baffiing problem—alluring as presenting a possible 
link m the early development of human thought and expression extending half-way round 
the world; baffling because we still know less about these monuments in India than in any 
other coimtry, It is high time that tropical India had a place in the sun. 

4. In this connection it may here be recorded incidentally that the great problem of 
the megaliths of South India has now at last been taken up in earnest by the Archaeological 
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Survey. An officer, recently appointed for the specific duty of dealing with the prehistoric 
monuments of India, has been given the primary task of lav^ti^ting and classifying the 
megaliths and urn-hcld$ of the South, and has now been at work for several months with 
substantial results which will be described here in due course. The task is a tong and 
involved one, but, if carried to its conclusion, will undoubtedly succeed in producing at 
least a considerable part of the missing information. Meanwhile, in the present number 
Mr. Srinivasan approaches the problem from a study of the ancient Tamil literature bearing 
on the subject 

5. This brings us back to Arikamedu. The sp^ial value of the site lies in the fact 
that, in addition to being an Indian town and port, it was also a centre of trade with the 
Graeco-Roman world, and the relics recovered from it include pottery and other objects 
of known, origin and date from the much-studied Mediterranean area. The associated 
Indian culture is thus dated with precision, and thereby achieves the distinction of being 
the first ancient Indian culture to be dated archaeotogically in the Indian peninsula. In 
effect the site is culturally a “bilingual’ one; the unknown local culture is dated from the 
known foreign culture, just as Egyptian hieroglyphs were partly deciphered from the parallel 
Greek version on the Rosetta stone, or Kharoshthi from the bilingual inscriptions on 
the Indo-fiactrian coins. It is not, of course, claimed that Arikamedu will in any sense 
rival the far-reaching historical importance of the former of these analogues; but in its 
way it will have a significance of a comparable kind. For the first time it provides a firm 
datum-line from which the classification of pre-medieval South Indian cultures can begin. 
Already sites in the Chitaldrug district of northern Mysore take the Arikamedu chronology 
half-way across the peninsula, and incidentally hold out the possibility of stratigraphical 
contacts with an adjacent megalith-culture; whilst these sites in turn fink up with others 
in the southern part of the Bombay Presidency, and so carry the chain of evidence from Ma 
to sea. To the north-east, analogies noted at the famous site of AmarSvatl bring a capital 
city of the Andhra country within our compass. It may be prophesied that future work, 
planned methodically and executed with discrimination, will quickly establish the wide¬ 
spread usefulness of the three months’ digging carried out last year at Arikamedu. 

6. Another article in this number provides the context for a series of new photographs 
of an early medieval sculpture which is familiar to all students of Indian art and iconography 
but is peculiarly difficult to illustrate in a fashion worthy of its high distinction. Set 
deeply m their niche within the great cave-temple of Elephanta Island, the gigantic rock- 
hewn heads of the triple §iva impend upon the spectator in the dim glow of oil-lamps or in 
imalleviated gloom; brooding and awesome in a twilight of the gods. Even the experienced 
skill of Dr. !^amrisch and Mr. Neogy have scarcely succeeded—^nor would diey claim to 
have done so—in subduing the mechanism of the camera to the mystery of the scene; but 
they have wrought with more success than their predecessors, and their photographs are 
the best yet published of this elusive theme. Furthermore, the opportunity is taken by 
Dr. Kramrisch to re-study the iconography of the group. 

7. For the rest, space has been given to the reproduction of a recent address on the 
scientific aspects of modern archaeology. At a dme when scientific development has become 
almost a synonym for ‘progress’ in the planning of India’s future, it is worth proclaiming 
that the study of Man himself is not without its needs in this category. Indeed, the old 
platitude of the indivisibility of Past, Present and Future has b^n brought home afresh 
m recent years by the scientific investigation of phenomena such as food-plants or blood- 
groups—studies which are now almost as germane to Archaeology as to Agriculture, Health 
or Post-war Planning. The modem requirements of archaeology do not of course end 
there. To-day, dynastic history and legend, language, epigraphy and numismatics, no 
longer monopolize the investigation of the human past. Vast ages vital in the development 

2 

TB 


NOTES 


of the cultures and civilizations of India exclude all these studies. Let us not forget the 
traditioiml cumculum, but let us constantly remember the need for enlarging its scope, 
for enquiring into the matenal things—climate, geography, the changing courses of rivers, 
rocks and their minerals, the soils of varying fertility—which have shaped the destiny of 
Man and must he understood if we are to understand him. Archaeology in India is blest 
with a wealth and variety of material unsurpassed elsewhere in the world. With a proper 
effort, it can rival that of any other country. But a primary need is an enlargement of 
outlook, a fuller comprehension of the natural sciences as ancillaries to humanistic research; 
a more sustained urge on the part of our students of archaeology and history to supplement 
the study of the great literature which they have inherited by exploring, at first hand, the 
Good Earth which is India and is a heritage no less relevant to their enquiry. 

R. E. M. W. 
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THE IMAGE OF MAHADEVA IN THE CAVErTEMPLE ON ELEPHANTA ISLAND 

By Stella Krai^sch 

The great rock-cut ^iva temple on Elephanta Island is one of the best-known monuments 
of its kind in India^ by reason partly of the grandeur of Us sculptures and partly of its 
proximity to Bombay. Nevertheless the colossal carving of triple-headed Siva which looms 
out of the rock in the innermost recess of the cave has never been adequately illustrated. 
The dim, unemphatic light which gives it an added quality of power and mystery does not 
facilitate the task of the photographer. Recently., however, Mr. Prithwish Neogy, one of 
Professor Stella Kramrisck's pupils in the University of Calcutta, experimented with sun- 
refiectoTS and artificial light and supervised the taking of a number of /levv photographs, some 
of which are here reproduced {pis. I-VIf). 

The triune head which, with its shoulders, rises to a height of 17 feet 10 inches above a 
moulded base, itself nearly 3 feet high, faces the principal {northern) entrance of the temple 
at the end of a double row of seven pillars. This vista in fact cuts across the major structural 
axis, which lies east and west, with the Uhga-shrine standing free within the western end {fig, I), 
Nevertheless the huge ^iva panel is the focus of the whole design. Like the doorways 
of the shrine itself, it is guarded by dvdrapdlas or doorkeepers, each some 13 feet high. Behind, 
two pilasters flank a recess 10^ feet deep, within which the heads emerge ciiff-like from 
the native rock. In the highest relief they have at the same time a proper attachment to 
their material environment and something of the independence and imminent mobility of 
sculpture in the round. 

This is not the context in which to discuss the plan of the temple or the features of the 
other sculptures which adorn it. Suffice it to say that, though not dated by inscription, 
the type of column used, with amid capital and circular fluted shaft springing from a rectangular 
pier, is of a kind which was in use at Bdddmi in the latter part of the sixth century A.D. and 
was still in use at Ellora two centuries later. On this evidence the cave is ascribed to the 
seventh or eighth century A.D. The more subjective evidence of sculptural style may be 
thought to point to the earlier of the two centuries. Certainly the bold and vital handling 
of mass is consistent with the age which, alike in the south and the north of India, saw the 
first complete fulfilment of medieval art. 

The image is tlmi of ^iva in the form of Maheia, the Great Lord. In the following article. 
Dr, Kramrisck re-interprets the iconography of the work, 

T he great sculpture of Mahadeva is an image of the fully manifest Supreme Siva. In 
the middle is the face of Tatpurusha; the faces of Aghora and Vamadeva are collateral. 
The breadth of the shoulders belongs to the central face; the chest, showing but the 
slightest modelling, is smooth and young. It is as if breathing and holding the breath, 
^ is showiL by the ebbmg curves of the necklace laid on its raised surface. It is hemmed 
in on the right and the left by the hands; the right hand is raised—it is damaged ; the left 
rests on the base and holds a ripe fruit with its point up. The shoulders are also those 
of the lateral faces. These are turned against them, and it is on their backs that their 
hands come to rest. The one on the spectator’s left, belonging to the wrathful face, has 
a serpent rearing its head from between its fingers, white the one on the right, belonging 
to the blissful face, holds a lotus ilower and is delicately poised on the shoulder. Thus 
beset with emblems and hands, their fingers pointing upwards in the middle of the bust, 
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the image of mahadeva in the cave-temple on elefhanta island 


closing in. where they rest upon the shoulders, the broad body fills the width of the recess 
like an altar beset with offerings. 

The middle boldly projecting, the frontal image surges upwards straight and strong 
as a pillar, with silence on its face and radiance on its crown. The heads on the right and 
the left repeat the ascent of the central pillar, clinging to it collaterally with their high 
curving crowns, and forming with it the outline of a strong triple arch which firmly binds 
together the outline of the triple image. 




ELEPHANTA I5LAND* PLAN OF MAN CA/E 
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The three faces are each steeped in its own mood, a closed world, each silent, unseeing, 
each turned away from the other, but each blossoming in generous curves round the stem 
whence they originate and derive their stability. They are carved in widely sweeping 
surfaces which bmd the crowned triune head in depth just as the triple ‘arch’ binds it 
vertically. Hands and flowers, serpent, hair and jewels are laid against the smoothness 
of face and body. Each face has its own physiognomy, each crown correspondingly its 
own ornaments, the hands their respective symbols; but they are upheld and comprised 
by the power and unity of the total image. 
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The Vishmdharmomra speaks of the five faces of 6iva {^ambhor^ vadana-panchakam). 
They are Isana, Tatpurusha, Aghora, Vamadeva, Sadyojata. ’ They face the four directions; 
the first face, the highest, is not carved, as a rule, on those images which are known as 
pancka-mukha-Unga, the five-faced sign or symbol. P^cha-mukha-Hhgas have four faces, 
in the four directions, they are carved against the central linga pillar whose rounded top 
surmounts them.* * Although four faces only are generally carved, they too need not all te 
visible; three, two or one face only is required to be shown if the innermost sanctuary in 
which stands the linga has four, three, two or one door respectively.* 

The names of the five faces are those of the five mantras, Sadyojata, etc.* Mantras 
are rhythmical formulae; they evoke a supernatural presence, each mantra conjures up a 
corresponding vision of that supernatural presence. The rhythmic spell compels and 
constitutes its ‘body’. Thus it is said of Siva, the Supreme Spirit {ParamStmart), that his 
body is mantra (vidyd)} It is made visible in the shape of a sign (litiga). The linga is 
composed of mantras and is to be regarded as the body of Siva, the place where he is present. 
Four of these mantras occupy the four regions of the manifested world and the fifth, Isana, 
lies beyond them, in the central direction. From there, it is at the same time everywhere, 
a subtle luminous presence. It condenses into a celestial light (divya-linga) equivalent to 
the vibrations released by the recitation of the respective mantras. The divya-linga, which 
is Tatpurusha, forms the central ‘root pillar’ (mufa-stambha) of celestial light; Vamadeva 
however is the litiga, installed and consecrated on its base.* In the ‘root pillar’ everything 
has its origin and finally ends in^ it. Thus, it is said, it was called the titiga.'’ By the 
evocative power of the mantras, Siva is realized throughout the universe; the universe is 
His body (ww-d)*; this body is of pure Energy {;Sdktika iartrd), containing all the elements, 
itself the primordial substance (pradlidna) of the moving universe. 

The ‘body ’ of va, the sign (linga) of Him who pervades the universe, faces all directions, 
is given a face in every direction; the faces are summed up and represented at the cardinal 
poin^ and in the fifth direction. Each face conveys a particular aspect of Siva, and its 
physiognomy indicates its nature. Certain signs also of identification are laid down in 
the texts; Tatpurusha holds the mdtuhtnga or btjapuraka, a citron, in one hand, and a 
rosary (akskamdid) in the other.* The btjapuraka is full of the atoms of the seeds of this 


^ liSna is the first ‘form* in the hierarchy of maAlTcstation of the Suprentc Siva; Tatpurusha is next and is 
fohoi^ed by Aghora, Vamadeva and SadyojSta; they arc thus also likened to the elements of which the universe 
consists, the first being etber, invisible and everywhere; the others are air, fire, water and earth (ITr/ww- 
dhartmuara, ITI, xMii, l-JJ. 

* The paUcha-mukhadin^a from the Siva temple at NachD^-kulhdra is the most perfect of its kind. It was 
can'ed in the later Gupta age. 

* RSpama^d^tfta, fV, 94. T. A. Copinatha ^a.o, Etaments of Hindu Iconography 11 (Madras, 1914), 97. 
A chaturmukha, etc., Hugo may however also be placed in a shrine with one door only. 

* The five tnatnras are given in the Taittiriya Arapyaka, X, 43-47, 

^ hsnaiiva-gurudera-poddhati, ITT, v, I. 

* Cf. G, Rao, op, cit., p. 3fi6. 

’’ SuprabftedSgama ; G, Rao, op. ciL 

* Vishnudharmonara (referred to as V. Dh. below), m, xlviii, 20. 

* (referrsd to as 7,P. below). Ill, xii, 35; RiJpflmflfldSinii, rv, 12-13, The dTy'dfra- 
ihkas in the v^oas texts are not identical in detail There are as many, if not necessarily the same, variations 
there as in the images. The vision held by signs and words is the same: different ages and diflerent schools 
see it under patiicular modiJicationSv The Vishfudharmostfn'fi, JIE, xlvlii, 9, assigns to the face in front 
(MahUdeva) the rosary and the water-vessel (ka/na{idbfu) instead of the citron {mStiduUga or htjopHrakdj. 
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THE IMAGE OF MAHAOEVA IN THE CAVE^TEMPLE ON ELEPHANTA ISLAND 

universe’; the rosary is a symbol of the re-integration of this world.* * In his crow-n of 
matted locks Tatpurusha wears the crescent of the moon; It is its sixteenth digit {ama-kaJS), 
symbol of perfectedness and the power of the Lord {msyaryd^} Aghora is fierce, terrific, 
like Time (KSldj itself; serpent and skull belong to him*, Varaadeva is handsome; he is 
‘woman’s delight V 

The Vishrtudharmottara, moreover, knows the five faces of Siva under a double set of 
names. The first series, Kana, Tatpurusha, Aghora, Vamadeva and Sadyojata, belongs to 
the Supreme Siva in his mental ‘body of maniras*; they are the faces of the five-faced 
linga. 

The second set of names is: Sadaliva, Mahadeva, Bhairava, Uma and Nandin.* Thus 
the face in the middle is that of Tatpurusha-Mahadeva; Aghora-Bhairava is on the one 
side and Vamadeva or Uma on the other. The latter face, which is that of the Beauteous 
God (Vamadeva), is also that of the Goddess Uma, who is Siva’s Sakd, inseparabty part of 
his nature. 

The second set of names denotes the faces of the Supreme ^iva, fully manifest; he is the 
‘Great Lord’, Mahe^7 

Thus was carved the image of Mahadeva in Elephanta. It is symbol and image, 
iinga and murtij in one; the concrete form of the Supreme Siva, fully manifest. Around 
this image, in separate panels, are carved his lild^nturtis, the various fonns and actions in 
which is displayed his divinity. But the image of Mahadeva dominates the whole assemblage. 
It is the concrete form of Siva whose finga is worshipped in the adjacent shrine. The 
plan of the rock-cut temple—and not only the disposition of the lild-tnurtis —was thus adjust¬ 
ed to the image, the entire hall is laid out in front of it in its deep recess. The stage is set for 
that form (riipa) of His who is beyond form, and who pervades the universe, which thus 
is His visible body. 

The central pillar, the mulastambba, rises with face of Tatpurusha. His matted 
hair forms his cyhndrical crown. It is clasped by a ifiadem of wide curves, clear cut. The 
serpentine locks, the splendour of the jewel crests which has its symbol in the leonine Face 
of Glory (kirttimukha) in front, the crescent moon on its right, the tender, folded a^aka 
leaves of early spring, and their full flower-cups — all this precious, delicately carved, inti¬ 
mately agitat^ coiffure, full of meaning, closely adheres to the shape of the central pillar 
and none of its subtle detail is allowed to caress the august serenity of the face. The rim 
of the diadem with its wide curves tightly fits its plan^; no curl transgresses, nothing 
disturbs its silence. The long curves of the ^rs are set against locks, a closely woven crop 
that frames each of the lateral faces; capricious, viciously encircled, tumescent, serpentine 
on Aghora-Bhairava’s face, with drooping elegance they touch the cheek of the face 
on the right. Within their symmetry, each of these two crowns is truly a part of the nature 
of that god whose face t^rs his name and whose hands hold his insignia. Obstinate and 
coagulate, skuH-adomed, the crown of Aghora-Bhairava ascends, then slopes back in a 


1 V,DK in. Jitviii, 12. 

* V.D/t., QI, slvi. For its resorption by Time (irdA?), VScfmpatyat s.v. 

» KPA., Ill, xlviii, 17. 

* IP., nr, nil, 36-37; Rapaiftw^ma, IV. 5-12. 

* I.P.. rn, xii, 38, strlvilSsa. 

* V.Dh., HI, xlviii, 4—6, 

* He is the inunanent and priniordial cause oF the unJveisc and its primordial substance (prakriti). 
The VuDh., m, xlviii, 19, says that Maheivaia is white, as white as prakfiti. The image of Mahei%‘ara 
(Mabftdeva) must originally have been painted white. 
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Steep angle; whereas, above its diadem, the crown of Uraa, on the right, is joined in one 
npe roundness to the firm pillar of Tatpurusha’s crown. 

i*r wrathful aspect of A^ora or Bhairava, his face bulging with the curves of frenzied 
We, his moustache like lightning Hashing across the full Ups; small and young, wrapt in its 
bliss, the face of Uma, yet related by a structure of interlaced curving planes; deeply silent, 
the triune head holds its mystery, vital and deathly on the left, knowing and blissful on the 
n^t, and free_ of any attribute in the face of the middle. Ponderous yet weightless Ups, 
relaxed in meditation, are the bar, the closed door, whereby the initiate and perfected alone 
may pass, and enter the state of Siva. 







THE MEGALITHIC BURIALS AND URN-FIELDS OF SOUTH INDIA IN THE LIGHT 
OF TAMIL LITERATURE AND TRADITION ' 

By K. R. Srinivasan 

Reference has been made above {p. 1) to the current survey of the ntegaUthic monuments 
of South India, and of the urn-fields which appear to be in part contemporary with them. 
These memorials of'non-Aryan^ India pjs it would appear) are of more than local interest. 
In other parts of Asia, in Africa and in Europe are megalithic structures closely similar to 
some of those of the Indian peninsula, and the possibility of an integral unity of ideas and 
expression over a large part of the earth’s surface from 2,000 to 4,000 years ago lends to the 
enquiry an unusual potential importance. At present, however, we know very little about 
the Indian monuments of this class, and, pending the results of fieldwork, information from 
any source, however indeterminate, is worthy of consideration. An Assistant Superintendent 
in the Archaeological Survey of India who was formerly Curator of the Museum of Puduk- 
kottai State, where megaliths are particularly numerous, here draws certain general 
conclusions from the evidence of Tamil literature and tradition. 

T hough an extensive literature has grown up about the numerous megalithic burials 
in India, we are as yet nowhere near an accurate knowledge of their date or of the 
various cultural phases which they seem to represent. Their correct interpretation 
stilt awaits the spade of the scientific archaeologist. Meanwhile it is useful to know some¬ 
thing of the local traditions about them, and of the references to them in the literature and 
inscriptions of the Tamil country where they occur in such profusion,- and where a rich 
heritage of literature is extant, ranking in antiquity next only to Sanskrit. In the present 
paper are collected a number of references—traditional, literary and epigraphical—which 
are diHicuU of access to scholars not acquainted with the Tamil language and literature. 

Tradition and epigraphy 

Megalithic sites are locally called kurahguppattadai, which has sometimes been taken 
to mean ‘the workshop of the monkeys' and associated with a legend relating to the monkey 
hordes that followed Rama. A Pandya inscription of the thirteenth century from 
Narttamalai,* * relating to the endowment to the temple of lands in Tayinippatti, on the 

other side of the hills, describes an area included within the boundaries—a burial site _ 

as ‘strewn with large stones and containing kurakkuppafaP. Thus the modern name 
kurahguppatta^ai is a corruption of the old name kurakkuppa^ai or kurakkuppaffadai 
which means ‘a sepulture or tomb lowered into the earth’. This can only refer to the 
stone cists.* The name kaikuttu sometimes given, in old revenue registers to these sites 


1 Pact of a paper entitled 'Indian Megaliths, with reference to Pudukkottai' read before the 

Anthropology and Archaeology Section of the 31st Indian Science Congress, Delhi, 1944. 

® The results of the author's survey of these sites in Pudukicettai State alone (1,178 sq, miles) have shown 
that there are more than 80 villages containing more than 150 groups of these ancient burials in ail their variety. 
There are at least as many in each of the other districts of the peninsula awaiting systematic survey. 

* laseripfhfIS (Tex/jj of the Pudukkotiat State (State Press, Pudukkottai, 1929), No. 325, p. 197. 

* Kiirakku means 'to lower or bury*; padai may mean a bed on which one rests, the original connotation 
of the Sanskrit word smaiana which according to Yaska is a ‘couch of stone* [adma-iayana). Padai is 
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IS clear, meaning places where stones are planted or pitched. Since the sites contain 
pottery urns, they are also described by the local people as places with madaniadakkatiali, 
which is a corruption of mudwnakkal~tdlu meaning the urns or receptacles (tali) in which 
the ancients or ancestors are buried, this is the name found in early Tamil works from the 
third century B.C. to the twelfth century A.D. The other synonyms found in these are 
mudu-makkat-cddi (cddi or /Sif/i-jar), Imaftali (funerary um or receptacle) or simply tdii. 
The name tali itself, indicating a large receptacle for burial, is evidently derived from 
tdl which means * *to lower into the earth ’ or *to bury*, and the original sense in which it is 
used is of a vessel that is buried. An early inscription from Tirukkattajai, near Kala^akkadu 
where these urns are in plenty, denotes a certain land as andarahtdli-puHcey '-^ry land 
with buried funerary urns. The stone circles are called karki^ai (kidai, circle, of kal, stone) 
in a Tanjore inscription* which mentions them along with the burning-grounds of the 
Veljajar and Paraiyar in the village, and this is noticed by Mr. K. V. Subrahmanya Aiyar.* 
The oldest extant Tamil work, Tolkdppiyam (For. 60), has nadukal—tht stone planted over 
the grave, the ‘menhir’. The name pmdavakhdi prevalent in some other Tamil districts 
may be a corruption of mdn4amr-kuli—ih& burial-pit of the dead, or of bhStjt<Jlakkuli—tha 
pit in which the pots in Tamil pandam) are buried. Or it may be a corruption of 

pdlndawkkuU—ihQ burial of those who performed useless penance, as one of the beliefs 
in later times was that the Ajivakas or Jainas, whose penance was ‘useless’ in the eyes of 
the followers of the Vedic religion, were buried in such pots. The Toda name dlaram 
means in Tamil the burial circle (dl-dram). The Kannada name morriat-mane is difficult 
to explain. Sewell ‘ notices the Telugu names Rdkshasa gutlu or gd/j—the graves of the 
Rdkshasas and derives the name of Goli village from this. 

Before we proceed to examine the literary references, it is of interest to mention a 
few facts about the word taii^ of the early Tamil inscriptions. In the inscriptions of the 
early period, ranging from the seventh to eleventh century,, when the Paliavas and Colas 
ruled the Tamil country and excavated and built stone temples, the term tali always 
denotes the sanctum of the stone temples.® Prior to this we have literary and inscriplional 
evidences to show that temples were built of brick, mortar and timber, which perished. 
The natural caverns in the hills, with drip-ledges, beds and inscriptions, are the earliest 
monuments extant, These religious resorts were not called fall but pdji or aman-pdii 
(Jaina cave resorts) since they were mostly associated with the Jaina ascetics. An early 
inscription (ninth century A.D,) referring to the excavation of a rock-cut shrine, which is 
called talk is published in laser, of Pudukkottai State, No. 18. The chief, who excavated 
this Siva cave temple, says that ‘having excavated the Tiruvalattur hill in the form of a tali, 
he installed the god in it *. The expression * in the form of a ta|i ’ is significant. It evidently 


probably a d^jvation from padu, to sleep or dk. Li early Tamil inscriptions of the ninth to tenth centuries the 
word is used in the same sense in puUippadoU hy which name shrines built over the graves of the Cdja kings arc 
referred to. Padai also means the whole or p^t of the structure or edifice buried or overground, paffa^i is 
used in the sense pa^, lay to rest, or die, and adai (adakkam or odakkudati, burial 

1 Ibid., No. 38, p, 13. 

* South I/uEan Inscriptions, Archaeoiogical Suf\-ey of India, It (1891) Part I. No. 5. p. 54. 

^ K. V, S. Aiyar, Historical Sketches of the Ancient Dekkhan (1917), p. 359. 

♦ R. Sewell Ust of Antiquarian Remains In the Presidency of Madras (MadiRS, 1882), T, Topographical List, 
57*58 and 60i 

‘ Sec my paper ‘A note on Taji', Archaeological Society ofS. India, Madras, July 1944. 

® = western temple; kit-tali = eastern temple; vadorlafi = northern teitiple; karralt (kat-ialii — 

a temple built of stones, etc. r t ^ 
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denotes that the structure, a cell, was fashioned in the form of a pre-existing type catJed 
tali or a rock-excavation. This does not occur in ^ahgam Tamil* * In our quest of the 
origin of this term, our attention is naturally drawn to the rock-cut tombs of Malabar, 
which happen to be the only rock-cut monuments prior to these early cave temples in the 
South. The most famous among them is in Taji-paramba, which is the Malayalam equi¬ 
valent of the Tamil term taji-parambu, and means in both cases ‘the hill containing tali 
or rock-cut cells ’. Thus we seem to get here what the term tali originally meant, and the 
force of the expression ‘in the form of a tali’ in the inscription quoted above becomes clear. 
Incidentally we have got here the local Tamil or pre-Tamil name for this type of funerary 
monument, which is peculiar to the softer laterite hills of the west coast. 

Early literature 

The earliest extant works are of the ‘Sangam epoch*, which was the Augustan age of 
Tamil literature. They are mainly collections of anthologies of different poets, and the 
two epics, Matiimekhalai and ^ilappadikaratu^ are said to belong to the close of the period, 
or to a period slightly later. The poems of the ^ahgam age are realistic and prima facie 
trustworthy i th^ portray a civilization with advanced customs and manners, and relate 
anecdotes of the kings, their wars and their patronage of literary men. The most widely 
accepted date for this literature is the first three centuries of the Christian era, though some 
of the works or the literary tradition embodied in them may well go back to a century or 
two before Christ. The sheet-anchor for this chronolo^ is the synchronism of the 
Cera king ^enguttuvan with Gajabahu I of Ceylon, who according to the 
Mahdvoinsa ruled between 113 and 135 A.D, or 173 and 195 A.D.’ 

There is perfect concord between the data relating to the Tamil kings and the life of 
the Tamils as depicted in the ^aiigam anthologies on one side and the writings of the classical 
authors of the early centuries of the Christian era (notably the compiler of the Periplus 
and Ptolemy) and the finds of Roman coins of the early Imperial period on the other. The 
earliest stratum of Tamil literature shows the influence of the growing religions of the 
North, and the date of this active penetration of Brahmanical, Buddhist and Jaina religions 
into the South may well be placed in the last three centuries before Christ. We have Jaina 
caverns of this date in the Tamil country, literary and other evidences of Buddhistic migration 
to the South and Ceylon, and notices of South India and her trade in the Arthasdstra of 
Kauiilya and the Indika of Megasthenes. Thus we may take it that what the Satigam 
literature portrays is the culture which existed in the extreme South bertveen the third 
century B,C- and the third century A,D, 

The Pufondnuru, an anthology of 400 verses by different poets composed in different 
periods of the early ^aiigam age, has many references to the burial-ground and to urn- 
burials and a few to cremation. The general term used for the grave is kadu or puraiigadu 
which means a waste-land set apart for burial in the wilds near the village. It is also called 
mudukddu or mitdur which means the place for the ancients or old men after death.* 

The term mudukddu h^s persisted in later works such as the Tevdram (7731) and Nalvali 
and a Pudukkottai inscription, dated 1237 A.D.*, refers to the ancestors of the signatories 
as mudukkal. 


‘ See K, A. N. Sastri, The CdlaSt I, 68-70; The Kingdom, pp. 16-24; and V. R. R. Dikshitar, 

Studies in Tamil Lit. and History, pp. 73-74. 

* Pu^am, verses 228, 256; Idanimekhaiai, VII, line 63; Purmi, verse 356. 

* Op. cit.. No. 317, 
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It is only later that one finds the two dififerentiating names i^ukd^u, *buriaI-ground\ 
and swfukiidu, *cremat(on-ground\ In some places the term Imam or ImakkSdu is also 
used, where Imam refers to funeral rituals. Later commentators on Tamil works invariably 
explain all these terms as the ‘burning-ground *. They were influenced fay contemporary 
practices, whereas many of the contexts clearly show that idukSdu alone is meant. The 
puram gives word-pictures of the grave-yard in many contexts^’ and all these verses may be 
summarized as follows:— 

‘The grave-yard {kddu\ the place of the ancients, on the outskirts of the town or on 
the skirts of the hilly ground, an expanse of brackish or alkaline soil overgrown with the 
tree-spurge {Euphorbia antiquorwn or kaUi) and other xerophytes and many thorny shrubs, 
full of buried urns, where, even during da^ime, the owl from its hole in the old tree hoots, 
where the ‘red-eared’ cock and the pogi/ra/ bird sit without fear on the conical heap (of 
stones) above the lids inverted over the burial-urns, where the vulture descends on its many 
foot-paths which cross each other and the strong-billed crow flies as it likes, where the 
carrion-eating jackals abound, and the hordes of demons, with their teeth defiled by carrion, 
grasp the carcases of the dead and eat the white flesh till their mouths reek of the odour, 
and where lie strewn fragments of white bones and numerous stones concealed by the over¬ 
growth of jungle. ’ ’ 

As regards the actual methods of the disposal of the dead there are many references to 
burial and some to cremation. The epic Mai^imekhafai, which belongs to the last period 
of the Sahgam epoch, summarizes the customs, contemporary and traditional, as 
follows: 

^uduvor-i4uyor~ to^u kulippa^uppdr 

Tdlvayirui4oippdr-tdliyifkavipp6r. (Ch. 6, 11, 66-67.) 

The context of these lines is the description of the great grave-yard of the famous 
C6]a capital, Puhar or Kavirippumpattinam. It was a cosmopolitan city in the early ^ 
cenWries of the Christian era, when in the Tamil country the Vedic, Jaina, Buddhist and 
other cults had more or less taken root. These two lines enumerate the different sets of 
people who came there for disposing of the dead, nr. those who cremated (iuJuvor), those 
who cast away or exposed the dead to the elements or animals (i(/uvdr), those who laid the 
body in pits which they dug into the ground {todu-kuli-paduppor\ those who interred the 
dead body in subterranean cellars or vaults {tdl-vayin-ad^tippdrX and those who placed the 
body inside a burial-urn and inverted a lid over it {tdliyir-kavippdr). The first two methods 
hardly need any explanation. The third method refers to inhumation; the fourth refers 
to vaults or cellars (vayin) let into the ground (td/), i.e, stone cists and the like, in which 
the body or the remains of cremation are interr^; and the last method, which is brief 
and descriptive, refers to the placing of the body (or the remains of cremation) into burial 
urns (tfliOi mouth of which was covered by inverting a lid (kavt)^ This is actually what 
one finds in the case of urn-burials, which represent by far the most dominant custom as 
described in the earlier Sahgam works—^the Narfinai, Padifruppaitu and Purandnii^. 

The poet Paranar describes the mental condition of a distracted mother whose daughter 
has run away with her lover. The mother prefers death to a life exposed to the scandal of 
the neighbours and apostrophizes the God of Death as follows: 

Mdyirum-tdli-ka vippa-t 

Tavinru^kalika-vef-kolla-k-kurre. (Narrii^ait 271, lines 11-12.) 


I Purgm 225, lines 7^^; 238, tines 1-S; 240, lines 7-9; 244, line 3; 237, line 13; 356, lines 1-4; 359, lines 1-8; 
360, lines tM6; 362, lines 12-21; 363. line JO; 364, lines 10-13. 
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‘Oh powerless Lord of Death, that cannot take away my life so that my body may be 
entombed and covered in a bi| dark um .., ’ 

The Padirruppaiiu collection has a verse which describes in one context that the grave¬ 
yard {kadu), ‘where lay the biirial-um (idf/i) that entombed the king, was the vast expanse 
below the ymmi {Prosopis spicigera) tree', 

Mannar-maraiita tdj[i 

Vanni-manrattu-vifangiya~kdde. {Padir, 44, lines 22-23,) 

This shows both the custom of um-burial and the manner in which the royal funerals were 
performed in those times. 

On the death of the Cola king Kihi Vajavan, who died in Kulamurram, the poet Aiyur 
Mu^avanar addresses the potter who has to make the um for his burial and pities his plight 
as follows; 

Kalanjey~k6ye~kaladjey-kdve 
# « « ♦ * 

Kodi-nudangu-yanai^nedu-ffid-valavan 

Devar-ulaka?n-eydutat}-adalin 

Atmor-kavikkum-kammkanra-tdli 

Vanaidal-veitmaiydym-enaivadu-um 

Irunilam-tikiriyd-p-perumalai 

hfantidka-vanaidal-ollumo-nmakke. {Puram t 228, lines 1-15.) 

‘Oh potter who makes! pots for the burial-ground, sending up such a volume of smoke 
from, your kiln that it rises up as a great cloud, gathering as if all the darkness of the world 
had concentrated in one spot—^Oh potter! I wonder what you will do now. Your plight 
is pitiable. The great scion of the line of the 5embiyar (Colas), whose armies are dis¬ 
tributed over the wide expanse of the earth, who is praised by the learned and is comparable 
to the Sun with his far-reaching rays, that ^eat and powerful Vajavan (Cola king) whose 
elephants carry his unfurled banner waving in the air, has reached the world of gods. You 
need make a large, wide-mouthed urn for entombing such an exalted monarch. Could 
you do less than use the great earth as your wheel and the great mountain as the clod of 
clay ?‘ 

Peruncattanar, another poet, feels that he should not survive his patron Veiiman, 
and sings; 

Kavi‘Sen~tdll-k-kuvi-purattinmda 
* ♦ • ♦ ♦ 

Kddu-munninane. (Puram, 238, lines 1-5.) 

‘He has reached the burial-ground where the ‘red-eared’ cock and the poguval sit on the 
heap (of stones) outside the lid that covered the red burial um, the strong-billed crow in 
company with the owl revels with the female of the species of demons’, etc. 

Another anonymous verse is that of a bereaved wife appealing to the potter who makes 
the burial-uras and pottery^ : *Oh potter that makest the pots. Oh potter that makesi the 
pottery for the burial-ground! Pity my plight and show kindness to her who, like a little 
white lizard clinging to the spokes of the wheel that turns beside the axle-pin of a chariot, 
has in his (the husband’s) company traversed for tong the narrow and difficult paths (of life), 
and condescend to make the burial-urn large enough to include her too,’ 


‘ Puram, 256, lines 1-7. 
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Again another poet, Kukaikkoliyar, sings of the ‘great burial-ground (kadu) that is 
full of buried urns, where the owl and the wild-fowl hoot and the crow caws without pause 
from their holes in the old tree entwined by bind-weeds, the numerous roots of which have 
begun to shake\ 

Nilantbaka-vtlnda-valaiigar-pal-ver 

Mudu-mara-p-pondir-kadumena-viyambum 

Kiikai-k-kdljyana-t 

Taliya-perungS^u^ydiya-nanre. (Pwro/M, 364, lines 10-14.) 

There are references to cremation in the PuranSnuru and the following are examples;— 
Verse 231 (lines 1-4) by Auvaiyar on the death of the chief Nedumanahji; verse 240 (lines 
7-10) by Kuttuvan Klranar on the death of the Kc/ chief. Ay; verse 244 (lines 1-7) by the 
Cera king, Ceraman Makkddai, who later died in Kottambatam, on the death of his queen; 
verse 246 by the queen of Bhuta Pandiyan on the occasion of her satf on the death of her 
lord; and veree 363 which says, ‘more numerous than the sands on the sea-shore are the 
kings who ruled this vast earth girt by the great sea, who went away as the lords of the 
burning-ground without possessing even as much as a u^ai leaf (example of littleness)’, etc. 

Pereyin Muruvalar in his verse in praise of the Pandyan king, Nambi Nedunjeiiyan, 
refers also to the different kinds of funerals, though not so clearly as in the ManimSkhalai 
quoted above. 

Iduka-venro-sudukavenro 
Padu-kuli-p-padtika (Puf^am, 239, lines 20-21), 

where i^uka refers to exposure and burial, iuduka to cremation and pa^ukuli-p~paduka^ 
to inhumation. 

Chapter 6 of the Manimekhalai has a lengthy description of the cemetery called 
Cakravajakkoffam in Puhar, where were many monumental shrines built of burnt bricks of 
various sizes, big and small, distributed in tong lines over the burials of saints, kin^, or 
wives who committed satT along with their husbands, with indications of their four var^as, 
dsramas and sex, sacrificial pillars on which baits were made, and mounds of heaped stones, 
probably cairns {nifai-kal-ierfi). There is also reference to stones in the grave-yard, from 
which we have already given a quotation above (Purwti, 363, line 19), where the relatives of 
the deceased are said to be ‘more numerous than the stones in the grave-yard’. The 
Tolkdppiyam mentions the nadukal (Tol. For, 60) which is explained as a tall stone planted 
over a grave or as a memorial in the grave-yard (parandalaty and was probably the precursor 
of many of the virakkal or hero-stones and ma-sati-k-kal or the stones over the graves of 
satis or the memorials to the pattavar. The Purandniiru, verses 221, 223, 232, 260-261, 
263-65j 306, 314, 329 and 335; AhanSnufu, 131; and Malaipaduka^dm^ 388-9, give more 
information about nadukal 

Medieval literature 

^at by the eleventh or twelfth centup^ A.D, the ancient custom of um^burtal had become 
nothing but a memory is proved by notices in the later literature. The Takkaydkapparani 
of the poet Ottakkuttar of the twelfth century A.D., a composition on Dakshas’s sacrifice, 
associates the‘dead bodies ’ inside burial-urns {tdlf) with the ‘dead bodies’ in the natural 
caverns ipalt) where ‘useless penance* was performed—^the latter probably meaning the Jainas 


I PadukuU hfls an alt«malivc reading pa^uvali which is prderred by Dr. Swaminatha Aiyar, as it is quoted 
in YepparuHgalam, When compared with what is said in padukuli is more suggestive. 
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or Ajivakas whose system of penance was ‘fruitless’ in the eyes of the followers of the 
Vedic religion. 

Taliyir-pinangalum'tahippa^a-verum-tavap 
P&liyir-pifimgalum-tulappelap-pa4uttlye. (Tak. 376,) 

In his two other compositions, the Vifcrama-Colan-Uld and Kuldttufiga-Colaft-Ufa, eulogistic 
poems on the two contemporary Coja monarchs, he mentions mudu-makkal-cd^i, ‘the 
jar for the ancients’. In his Ufa on Vikratna one of the legendary progenitors of the Cola 
king was Tarapati, who designed the jar or urn for the ancients when the ‘God of Death 
having become powerless to take any life (at his will) fled and hid himself from view’. 

.... marafindu-- 

Odi-marali-yofippa-mudumakkaj 
Cadi^mkutta-Tarapatiyunu {Vik, lines 14-16.) 

In the other Uld on Kuiottunga one of the progenitors, the twelfth in the line from the Sun, 
is said to be the first to devise the *‘mudumakkat-cd4i' for the old and feeble. 
Ku!i-talaip-paridu-kd-n-dluni 
Padumakka^avul-padaip-padaiyak-katta 
Mudumakkatcadi-mudaiofh {KuL lines 22-24.) 

The ^ankara-Cdlan-Uld, another composition of the same class, gives a similar idea. The 
Tiruvenkattupurdnam too has a passage where an ancient king is described as one ‘who 
designed several mudu-makkatcadi for the grand old men at a golden age, when the God 
of Death could not take away any life’, 

SUia-mcdcilndu-inbamura-sengd-mdatta-ntnnQn 
Vi tamanmn-enrannai-uyir-kodu-pdkdmaiyindl 
Moytta-mudiydrkku-mudwnakkatcddi-pala 
Vaitta-kula-dlpakand^maimakd-mannakd. (TYr/ven, Satyaml^ 9.) 

This accounts for the tradition in later times that very old people, who had lived their 
‘four-score and twenty’ and were decrepit, were placed inside large urns until their death, 
to avoid discomfort. This accounts also for the quotation of a late commentator, 
Naccinarkiniyar (c. fourteenth century), in his commentary on the earliest extant Tamil 
work Tolkappiyaniy attributing to the Ajivakas the practice of ‘entering the tdli for penance 
until death’, 

Tdli-kavippa^t-tamm'^ceyvdr’ma^ndka 
Vdjiya'-nofrana-mdl varaiye. 

Conclusions 

If we accept the postulate that the literature of a people of a particular period not 
only portrays contemporary life and events but may also embody in it earlier traditions, 
and that the advanced state of civilization which we And in the ^mgam period probably 
had its origin much earlier, we may place the earlier limits of the megalithtc and um-fleld 
culture, which seems to have been a dominant factor of early Tamil civilization, in the pre- 
Sangam epoch, i.e. earlier perhaps than the last three centuries B.C. and earlier, too, than 
effective ‘Aryan’ contact with South India. 

The gradual percolation of ‘Aryan’ ideas into the Tamil culture is noticeable in the 
difierent strata of the ^afigam literature, and as we approach the close of the period the 
influence of these ideas gets more and more marked until the two cultures become 
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^i"SS performiag and protectim: 
Vedic sacrifices, and find cremation according to Vedic rites taking precedence*^ over the 
more ^cient customs of bunal. By about the fifth century A.D. comw a dark chapter in 
Tamil history, sjmchronizing with the Kajabhra interregnura, and when we see light again 
to seventh centuries A.D. we have a literature totally different from the ^arigam 

metre, and predomitiantly devotianal in nature. This, 
together with the misconceptions about the burial-um enumerated above from the 
hterature of the e eventh century and after, indicates the later limit of the megalilWc 
Md^mn-field burial customs m South India as the beginning of the fifth centur^^ 7r 
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ARIKAMEDU: 

AN INDO-ROMAN TRADING-STATION ON THE EAST COAST OF INDIA 

By R. E. M. Wheeler, with contribaiions by A, Ghosh and Krfshna Deva 

Ankafnsdu, ths special inipottance of which iti South Indian archaeology has been 
stressed on p, I of this Number, represents the site of a considerable buried foww on 
the Coromandel coast. Two sectors {Northern and Sourfiern) excawted m 1945 and 
partially uncovered by previous excavators were found to have been occupied in the 
first and second centuries A,D., and to have been extensively despoiled for bricks in the 
middle ages and later. ITte Northern Sector contained the remains of a substantial structure 
upwards of 150 feet long, butli about A.D. 50 on the former foreshore above vaguer vestiges 
of earlier occupation extending perhaps over half a cen tury. The building, from its site and 
character identified as a warehouse, must from the outset have been liable to flooding, and 
was abandoned at an early date. The Southern Sector, on the other hand, comprised a site 
which stood some 10 feet above flood-level, and was occupied for a hundred years or more from 
the middle of the first century A.D. onwards. Its principal structures consisted of two walled 
courtyards associated with carefully built tanks supplied and drained by a series of brick 
culverts. It is conjectured that these tanks and courtyards were used in the preparation of 
the muslin cloth which has from ancient times been a notable product of this part of India and 
is recorded by classical writers as an Indim export. Amongst the other industries of the town 

that of bead-making. Gold, semi-precious stones and glass were utedfor this purpose, 
and two gems, carved with intaglio designs by Graeco-Roman gem-cutters and in one 
instance untrimmed, suggest the presence of Western craftsmen on the site. Numerous 
sherds both of a red-glazed pottery known to have been made in Italy in the first centuries 
B.C.—A.D. and of the two-handled jars or amphorae characteristic of the Mediterranean 
wine-trade of the period, together with Roman lamps and glassware, combine to indicate that 
Arikamedu was one of the regular *¥avana* or Western trading-stations of which both Graeco- 
Roman and ancient Tamil writers speak. As the first of these stations actually identified 
by excavation in India, Arikamedu will hold henceforth a distinguished position in the history 
of the economic relations of India with the outside world. And the discovery has other features 
of interest, A Roman market on the Corofnandei coast implies a knowledge of the south¬ 
western monsoon, which the historian may now suppose to have been in regular use at an 
earlier date than previously conjectured. The epigraphist and the palaeographer will find 
amongst the graffiti some of the em-liest dated fragtnents of the Tatnil language. To the 
geographer, the very considerable rise in water-level sliown to have occurred her€aI>outs within 
the last two thousand years, though due at least in part to local causes, is perhaps of incidental 
note. But the most significant result of these excavations is that, by establishing at last the 
precise chronological position of an exiemive South Indian culture, the archaeologist has 
provided a new starting-point for the study of the pre-medieval civiUzaUons of the Indian 
peninsula. 
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1. THE SITE AND ITS HISTORICAL BACKGROUND 

T he classical geographers md the Tamil literature of the *^ahgam? age have familiarized 
historians with the outlines and some of the details of Indtan trade with the West 
in and after the first century A.D. At its prime, the trade was extensive. It 
included as Indian exports pepper, pearls, gem-stones, muslin, tortoise-shell, ivory and 
silk; and as imports from the West coral, lead, copper, tin, glass, vases, lamps, wine and, 
at first, coined money.’- 

By the latter part of the first century A.D, the literary evidence makes it clear that 
this trade was organized on lines not unlike those of the European * factories’ established 
in India from the sixteenth century onwards. The Periplus of the Erythraean Sea {c. A.D. 

1 The best reviews of Indian trade with the Roman Empire are by M. P, Charlesworth, Trade-routes amt 
Commerce of the Roman Empire (Cambridge. 1926), and E, H. Wamington, The Commerce beiveen the Roman 
Empire and India (Cambridge, 1928). See also H. O. Rawlinson, Intercourse between India and the Western 
World (Cambridge, 1916); K. A, Nilakanta Saitri, The Cofas, 1 (Umversily of Madras, 1935); and P. T. Srinivas 
Iyengar, History of the Tamils from the earliest times to 600 A^D. (Madras, 1929). 
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60-100) speaks of iftsi6Qm. the unqualihed kfmdqt^ of Ptolemy (c. A.D. 150)* 

which may fairly be described as treaty-ports.^ That is to say* permanent lodges of Western 
traders- were settled in them under formal agreement with the appropriate Indian ruler* 
and were visited at the proper seasons by convoys of deep-sea merchantmen. And just 
as the agents of the Portuguese, Dutch* Danish, French or British establishments in the 
days of the Companies travelled widely in the interior to circumvent the middlemen* so 
we may with probability recognize in some of the Roman coin-hoards far from the sea 
(fig, 4S) the penetration of earlier Western tradickers with similar intent. 

On the scale indicated, this organized interchange implies a knowledge of the periodi¬ 
city of the monsoons. Without that knowledge, which, according to Pliny,^ could restrict 
the crossing of the Indian Ocean to forty days, the laborious coastal voyage to India or 
the still more precarious overland routes must have prevented the development of regular 
and direct trade with southern or eastern India. The establishment of permanent agencies 
in those parts must therefore have post-dated the discovery of the so-called ‘Hippalus' or 
south-western monsoon; a discovery of unknown date but appreciably earlier than Pliny 
and the Periplus, and possibly, though not certainly, earlier also than c. A.D. 21, when 
Strabo speaks of 120 ships sailing for India from Myos Hormos on the Red Sea.'' On 
the other hand, there is no hint that the monsoon was familiar to Mediterranean merchants 
before the time of the Roman principate. The unification of the western world under 
Augustus (23 B.C.-A.D. 14) and the recorded reception by him of at least two Indian 
delegations (c. 25 B.C. and 21 B.C.)^ provide an obvious context, if not for the actual 
discovery, at least for its diffusion beyond the corporations of Arab sailors and other agents 
who had jealously monopolized the Indian traffic thitherto. 

Further than this the literary evidence fails to carry us. Warmington conjectures 
from it that the direct route from the Red Sea to the Malabar co^t, i.e. the full use of the 
monsoon, was introduced *soon after 41'.* Archaeology now indicates a rather earlier 
date. Some considerable time prior to the abandonment of the manufacture of Italian 
red-glazed pottery (Arretine and related fabrics)—an event which is unlikely to have been 
later than A.D. 50^ Roman emporium is now known to have been firmly established 
far up the eastern coast of India, near Pondicherry, We may infer that at least as early as 
c. A.D. 30, and possibly before the death of Augustus, regular monsoon-trade had l^n 
established between the Mediterranean and western India, with a coastwise or overland ex¬ 
tension to the Coromandel coast. Whether at this early date the route was carried to Its 
logical conclusion in Malaya and China is at present unknown. By the second century, at 
any rate, Antonine coins would appear to have penetrated to Long Shuyen and the 
peninsula of Cochin China, where they were dug up by Mr. L. Mallarct in 1945.’' 

Before we turn to the Pondicherry site, the literary picture of these trading-cities may 
be completed in outline by reference to one or two familiar passages in the Tamil literature. 
This literature is very insecurely dated, but the relevant passages, which are numerous, 
may be ascribed on general grounds to the early centuries A.D. It was probably in the 
second century, for example, that the city of Puhar or Kaverippattinam, at the mouth 
of the Kavert river 60 miles south of Pondicherry, was thus described in the epic 
^iiappadikdram (‘The Lay of the Anklet’); ‘The sun shone over the open terraces, over 
the warehouses near the harbour and over the turrets with windows like the eyes of deer. 


1 Wannlngtori, p. 107* 

^ At Muzifis (Cranganore^ CochiD State) the F^tinger Table^ second to third century A.D.^ marks a ^temple 
of Augustus \ 

^ 104- ^ II, 12. ^ The Monumentum Ancyranum states that such embassies came frequently\ 

^ Op* cit,, p* 45. ^ Information from Mr, Gervais^ of the Fran^ise d'E:itr§ine-OTienL 
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In different places of Puhar the onlooker's attention was arrested by the sight of the abodes 
of Yavanas [men from the Graeco-Roman world] whose prosperity never waned. At 
the harbour were to be seen sailors from distant lands, but to all appearance they lived 

as one community-In another poem, a PSp^ya prince is exhorted to drink the 

cool and fragrant wines brought by the Yavanas in their vessels.* * Again, ‘agitating the 
white foam of the Periyam, the beautifully built ships of the Yavanas came with gold 
and returned with pepper, and Muziris resounded with the noise’.* And Tamil rajas 
employed bodyguards of western mercenaries, ‘the valiant-eyed Yavanas whose bodies 
were strong and of terrible aspect’ and who, equipped with ‘murderous swords’, were 
‘excellent guardians of the gates of the fort-walls’.* In this capacity they are said to have 
been employed at Madura. Yavana craftsmen were also sought after in southern India, 
especially for the manufacture of siege-engines.* In one way and another, the Yavana 
in partibus enjoyed a considerable prestige whether as trader or as settler. 

******* 

Two miles south of the centre of Pondicherry, the capital of French India, a former 
outlet of the Gingee or Varahanadi river forms a lagoon locked to-day, save in full flood, 
by a sand-bar from the Bay of Bengal. The lagoon, known as the ‘Ariyankuppam river’ 
from the name of the largest adjacent village, is fringed by cocoanut-palms which, with a 
belt of sand-dunes, shelter it mostly from the sea. In the vicinity of the little village of 
Kakkayantoppu, the eastern bank of the lagoon stands some 20 feet above the water and 
from the sc^ project the jagged ends of successive brick buildings to which the mound 
or me4u owes its being (pi. XB). To the villagers the site is known as Arikamedu, and, 
though no more formal origin for the name has been discovered, it will serve as well as 
any other.® 

D^truction of the buried buildings by the river in flood has been accompanied by 
extensive destruction from other causes. Tree-planting and, above all, brick-robbing 
have combined in the work. As far back as 1734 there is record of the latter process/ 
and fragments of Chinese celadon ware of the ninth to twelfth centuries found in ‘robber- 
trenches’ throughout the excavated site indicate a similar process as early as the Middle 
Ages. To-day, the nucleus of the site is protected by the French Government. 

In the eighteenth century the visible remains were described by Le Gentil,® who 
incidentally remarks upon their destruction by the river. But archaeological attention 
was first directed to the site by Mr. G. Jouveau-Dubreuil who, in and after 1937, made 
a collection of beads and gems found on the surface by the local children. One of 
the gems is reported to bear a bead of Augustus in intaglio, and this induced Mr. Jouveau- 
Dubreuil to exclaim ‘Nous avons la une veritable ville romaine’.® In the sequelj excavations 
were carried out in and after 1941 by Brother L. Faucheux of Pondicherry m collaboration 
with Mr. R. Surleau, then Chef des Travaux Publics. The excavators ignored stratification 


1 Tile&iiappadik3ram, trans. V. R. RamachaDdra Dikshitar(Oxford, 1939), p. tlD. 

* K. Pil lai: The Tamils eighteen hundred years age, pp. 12 and 37 ; ly eager, op. cit., p, 312. 

» lyeager, p. 312, * lb., p. 3!3; and Wanorngton, p, 80, » Iyengar, pp. 3t3ff. 

® Mr. K. R. Srinivasan has suggested that the name may be Arukkum^u, meaning ‘mound of nitos* 
{arukku=.io destroy or nun); or it may be Arukurngdut meaniog 'mound on a river bank’ (aruku, according 
to old usage stiU surviving in Pondicherry—sco Tamil Lexicon under Artiku^Kollal and Arukadigam —signifies 
tbc neighbourhood or bank of a river). 

^ L, Faucheux, Une vieiile did indfenne (Pondicherry, 194^, p. 2. 

® Voyage dans les fners de VInde (I^is, i 779-81), L, 542-5, 

® Bulletin de I'Ecole Frmfaise d’Exirime-Orient, XL (194 L), 430. Mr. Jouvcau-Dubreuil's oolloction was 
sent to the French School museum at Hanoi, Indo-Chioa, and I have not seen the Augustus gem. 
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and no accurate plan was prepared, but the work had the primary merit of proving in 
bulk the real importance of the site and of revealing the presence of pottery from 
the Mediterranean. An untrimmed intaglio representing Cupid and an eagle, of classical 
workmanship, was also found (pi. XXXIIIB, 11). 

On a visit to Pondicherry in 1944 I observed several sherds of Italian red-glazed ware 
(the so-called Arretine) amongst the proceeds of the excavations exhibited in the town 
library.^ Since this ware can be dated with some precision, it was evident to me that 
here we had for the first time what had long been sought in vain, namely, a firm datum¬ 
line in pre-medieval South Indian archaeology. For with the imported material was an 
Indian culture which necessarily shared its date. It remained to define that association by 
careful digging. 

Accordingly, through the British Consulate at Pondicherry I approached the French 
authorities for permission for the Archaeological Survey of India to carry out a restricted 
excavation, H.E. the Governor (Mr. L. Bonvin) readily granted the request, and the 
work was carried out in April, May and June, 1945, From Brother Faucheux and from Mr. 
G. Julia, now Chef des Travaux Publics, and his staff the most generous help was received 
throughout the proceedings. The work was directed by myself as Director General of 
Archaeology in India, with the assistance of Mr. A. Ghosh, Superintendent of the 
Excavations Branch of the Archaeological Survey, Mr. Krishna Deva, Pottery Assistant 
to the Survey, and the following senior students of the Survey: S, C. Chandra, S, R, Das, 
D. P. Guha, B. B. Lai and B. K. Thapar. About twenty-five students and attaches from 
the Indian universities and States also took part in the work. 

2. THE CHRONOLOGY OF THE SITE 

The imported pottery which dates the site consists of (a) Arretine ware from Italy, and 
(b) amphorae from Italy or elsewhere in the Mediterranean. Since the occupation was 
manifestly continuous through the period when Arretine ware was reaching the site 
into the period when the importation ceased, it is reasonable to regard the disappearance 
of the ware as due to stoppage at source rather than to any local condition at Arikamedu, 
It is inferred therefore that the Arretine imports belong to the last phase of the industry, 
and the three decades A,D. 20-50 are here suggested as a liberal estimate of the period 
covered by them. 

Below the lowest Arretine-producing stratum on AK II, however, were 8 feet of sandy 
deposits representing mainly the accumulation of estuarine silt but nevertheless containing 
relics (fig, 2). All save the lowest of these deposits (which contained very little) yielded 
sherds of Mediterranean amphora. It may be affirmed therefore that a reasonably regular 
trade with the West was maintained substantially from the beginning of the occupation, but 
that, on present showing, the finest foreign ware (Arretine) did not appear at once upon 
the scene. 

At this point we fall back upon the less certain support of historical probability. The 
historical indications are that the consolidation and development of Roman trade with 
the East was a product of the unification of the western world under Augustus (23 B.C.- 
A.D. !4), and it is reasonable to suppose that previous trade with eastern India, if it existed 
at all, was of a spasmodic and indirect kind — unlikely, for example, to have produced a 
continuous supply of amphorae at Arikamedu. On historical grounds, therefore, the 
Roman occupation of this site is unlikely to have antedated the principate of Augustus; 
i,e. unlikely to be earlier than 23 B.C. 


1 R, £. M. Wheekr. * VifSmpatniun*, Jeum. of the Greater India Society, XI (1943), 9111. 
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Thus from a convergence of evidence it is here inferred that the riparian sites excavated 
in 1945 were first occupied at the end of the first century B,C. or beginning of the first 
century A.D., wth an inclination towards the later date. 

The duration of the occupation is more in doubt. Almost aU the buildings excavated 
were constructed after the cessation of the importation of Arretine ware. The large 
building, here c^ed a warehouse, in the Northern Sector was built on and into the main 
Arretine'producmg layers, and only a few stray sherds occurred in the contemporary 
‘make-up’ or subsequent spoliation. In the Southern Sector all structures, save two 
fragmentary walls, also post-Jate the cessation of Arretine. In other words, the intensive 
structural development of these two areas belongs to the end of the ‘Arretine period’, here 
ascribed to c, A.D. 50 (before rather than after that date). This helps, incidentally, to drag 
down the initial phase into the first century A.D,, in preference to the preceding century. 

Subsequently to our date A.D. 50 there were, in me Southern Sector, sever^ successive 
stages of construction and reconstruction, accompanied by some modification of the 
associated Indian pottery. These developments were controlled by two unifying factors: 
a general continuity in the main units of the plan, and the occurrence in all strata of sherds 
of Mediterranean amphora. It is evident that the function and contacts of the site remained 
unchanged. 

Within these genial limits, the duration of the occupation of the site in years is 
anyone’s guess. A minimum of a century would appear to be required by the changes 
indicated, but there seems to be no good reason for allowing more than two centuries, 
A terminal date in the neighbourhood of A.D. 200 would be a reasonable supposition. 

The great ‘warehouse’ in the Northern Sector had vanished long before this date, and a 
pit, full of potsherds of the first to second centuries A.D,, had been cut into the remains 
of one of its walls. The r^son for the doom of this building is not far to seek; it lies at 
the lower end of the site, its foundations are at the present mean sea-level, and, although 
its floor was, from the outset, raised to a height of 4i feet above them, it must have been 
liable to flooding—even on the necessary assumption that in the first century A.D. the 
relative level of land and sea here differed considerably from that of the present time. 

It is noteworthy that no coins have been found in the ancient levels of the site. Only 
in the extensive areas of late disturbance, due to systematic brick-robbing in medieval and 
modem times, do Cola coins occur with fragments of the Chinese celadon ware which is 
almost universal in Asia in and after the ninth century A.D, 

III summary, the site generally is assumed to have been occupied during the first two 
centuries A.D., and to have been despoiled for its bricks in the Middle Ages and later. 

3. THE STRUCTURES 
Northern Sector 
AK U, m, V, VI, VII, VIII AND X 
Tfie ‘warehouse ’ 

Of the two main Sectors excavated, the Northern was an amplification of an area 
cleared by the French excavators in and after 1941. These earlier excavations had 
disclosed the south-eastern angle of a large brick building and the remains of a ring-well 
or soak-pit (R.W. 1) built of pottery rings apparently at a somewhat earlier period. A 
second rmg-well is said to have been found but has not been seen by the present excavators. 
Two more (R.W. 2 and 3) were found to the north and west respectively of the building in 
1945, and a few feel to the south or south-west of the former the French claim to have 
discovered a brick-Uned well in 1944, 
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As now revealed the building, largely destroyed by brick-robbers and curtailed by the 
river, was a featureless structure upwards of 150 feet long (pi. XIII). Traces of a single 
partition-wall were found, but, apart from a side-chamber towards the east, the building was 
substantially an oblong shell, massively built and with alt the appearance of a warehouse, 
which it is presumed to have been. Its brickwork had been rendered externally by its 
builders with a tough plaster, apparently intended to keep out water on this low-lying 
site; at least, elsewhere at Arikamedu lime-mortar or plaster was only used when it was 
desired to waterproof walls or floor, as in Tank A on Site AK IV. The bricks themselves 
were mostly held together with a mud-mortar devoid of lime. 

The date of the building was reasonably clear and has been discussed above, p. 24. 
It was approximately the middle and second half of the first century A.D. 

No later structure was found here or hereabouts. It is evident that the ‘warehouse’ 
was built on a site which was as near to water-level as was feasible, and that the latter 
was already rising. The main walls were built on rough foundations of bricks which had 
been sunk on a rubble bottoming into the soft sand, and the floor-level was 4 feet 6 inches 
above the lowest course of built brickwork. 

For the most part the walls did not remain to a sufficient height to indicate doorways, 
but a former entrance was identified in the eastern wall of the side-chamber by a gap, at 
which a thick layer of concreted sand and broken bricks probably represented a street 
approaching from the east. To the north of this gap, a rectangular mass of brickwork 
partly covered with concrete suggested the former existence of a ramp or staircase here. 

Below sea-level,^ abundant pottery and fragments of cut timber were found to a depth 
of no less than 10 feet, but these lower deposits, with two possible exceptions at the top, 
gave the impression of being estuarine slime into which the objects had sunk, rather than 
submerged occupation-layers. Iri other words, the building was erected actually on the 
foreshore of the estuary, on which apparently timber buildings had already stood and 
into which the de^bris of the port had penetrate; it was floored at a level high enough to 
escape normal flooding, and its external walls were specifically reinforced to keep out 
water; but, after an occupation which does not appear to have been extensive, it was disused, 
Its bricks were largely removed, and the water-logged site was abandoned, whilst the higher 
^ound to the south (at and around AK IV) remained in use. At a reasonable guess, 
the arandonment of the Northern Sector may be supposed to have occurred before the 
end of the first century A.D., i.e, within little more than a generation of the date of 
construction. Evidence of occupation in the ‘warehouse* is slight, and, although superficial 
the area robs this negative evidence of certainty, it is significant that Pit t 
of AK VIII, coiUaining a great quantity of potsherds of first to second century types, was 
cut into the southern wall of the eastern side-chamber of the building after its demolition. 


Southern Sector* 

AK IV 

nf lay along the edge of the river to the sooth of the second 

of the wo mam areas already explored by the French. Whereas in the Northern Sector 

“'S'™ “ I’ “-''«l was ftaught with 

"i; a«? *hh plaaks, driven lower «„d lower .s ,he eseavation 

® f™!- 1“' '■y “1“ Paw® 

3 This section of the report is contributed by Mr. A. Cbosb. 
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evidence of occupation penetrated to a depth of 9 feet to 10 feet 6 inches befow sea-ieveF, 
here the natural soil found at an average height of 10 feet above sea-level. On this 
higher site, less accessible for the work of the port but out of reach of flood, the evidence 

OMupation began a little later than on the foreshore but continued 
alter the foreshore was abandoned. It falls into three main Phases, Early, Middle and 
Late, with sub-periods, but it should be emphasized at once that there was no break in its 
StePhSe^” ^^^ between the Middle Phase and the very slight remains constituting the 

Early Phase 

The Early Phase may be divided into three sub-periods. 

Sub-period /.—The earliest structures were separated from the natural sand by a deposit 
ol ^eenish sand 3 feel thick, rather poor in pottery and other small finds. The remnants 
of this sub-penod were very few and did not yield any structural plan. They consisted of 
(I) a fragmentary wall carrying three square blocks of brickwork which doubtless supported 
wooden posts; (2) a ring-well (R.W. 1) near the southern end of the wall; and (3) a patch of 
brick floor (Floor A) near by; all the three were to the south of Tank A of the next sub- 
penod; and (4) a wall in the open space between Tanks A and B, entirely over-built by a 
wall of the next sub-penod. An important feature of this wall was that it contained five 

Mshowing that it was built against wooden posts 
and roughly cut to fit them. This method of reinforcing an essentially timber structure 
by a brick skin was repeated in later buildings in the Sector. 

At the end of this sub-period a shallow but wide pit was cut into the ground imme¬ 
diately to the west of the wall first mentioned above. This pit yielded a very large quantity 
of pottery (Group A), which included several interesting sherds, notably a fragnient of 

s^iamped Adeline, several pieces of amphora, and a sherd with a Prakrit inscription (see 
oeiow, pp. io, 43 and HI). t' \ 

Sub-period 2.— This sub-period witnessed brisk building activity. The main feature 
was the construction of two complexes of pavements called Tanks A and B, each with an 
adjacent room of uncertain purpose. Both continued to be repaired and restored till the 
last sub-period of the Middle Phase. Throughout their existence they seem to have laia 
at the edge of two large and apparently unroofed quadrangles. They had a close familv- 
likeness to each other and must have been used for similar purposes The extensive use of ^ 
drains or conduits and substantial pavements of large bricks apparently made for the purpose 
and the absence of domesttc features, indicate the probability that the site was used for 
industrial purposes involving a constant inflow and outflow of water. It is likely enough 
though not proved, that the tanks were used as cisterns or vats for dyeing the muslin 
^ich formed one of the most important exports of this part of India in ancient times ^ 
The yards may have been used for drying the cloth. 

Tank A (fig 4 and pis XXA, XXIA) was originally paved with bricks four courses deep 
and plugged with clay and had a doorway in its eastern wall. The portion of the wall to the 
north of this doorway had an irregular outer face, having been built against wooden posts 
resting on a single course of bncks. The western and part of the southern waits had an 
irregular footing, indicating that a pan of the tank had been built against the sides of an 
excavation below ground-level. TTiere is no evidence as to how water was drained out 
or the tank la this period. 


i For the «« of brick tanks in the present muslin industry in the Madras Presidency, see p. 34. For Indian 
muslin exports m classical Unies, see Warmingion, op. dt,, pp. 210-]2. ^ ^ inojan 
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Only the southern half of the quadrangle of which the tank formed part was traceable, 
the northern half having been entirety eroded. The southern wall of this enclosure, which 
partly overlay the earlier ring-well fR.W, 1), had the same feature as the discarded wall of 
the earlier period (No. \ above), in that it supported two square brickwork bases for posts. 

Tank B (pis. XVI, XXB), in addition to an unpaved square or oblong chamber to its 
south, had a paved verandah to its east. The western and north^n enclosing walls were 
built against wooden posts indicated by the semicircular chases cut in their outer faces. 
Near the junction of the northem and eastern walls there was a doorway opening into the 
verandah. The partition-wall between the verandah and the tank also had a doorway, 
flanking either side of which were two holes cut into the floor which were no doubt meant 
to receive wooden posts forming door-jambs. 

A rectangular portion of the north-eastern comer of the tank was left unpaved and con¬ 
tained a platform edged with fragmentary bricks and 9 inches higher than the floor of the 
tank (pi. XVI). If the conjecture that the two tanks were used for dyeing muslin is 
correct, this platform may have been used to support a vat. 

The tank was drained by two channels in its western wall. 

Between Tanks A and B there was a long but fragmentary and unconnected wall, 
built upon an earlier wall (No. 4, above) and sharing with it the characteristic of having 
irregular chases in its eastern face and having therefore been originally built against rough 
wooden uprights. The chases in this wall, however, did not tally in detail with those of 
the earlier wall, and it is thus evident that a complete reconstruction was involved. It is 
likely that this new wall served as the western compound-wall of the quadrangle of which 

Tank B formed part. , , 

Against the outer face of the wall was Conduit A burit of two rows of bneks on edge, 
placed 10 inches apart and capped by horizont^ bricks. This is the ^rliest remnant of the 
system of drainage which was to become a distinctive feature of the site. 

In the French excavation at the northem end of the site, a fragmentary square or 
oblong structure of uncertain purpose, seven ring-wells (R.W. 2 to 8), and a patch of brick 
floor (Floor C on plan) may be ascribed to this period on general considerations, although 
no stratigraphic evidence is preserved. 

Of the other extremely fragmentary structures of this period, viz. a brick floor (Floor B) 
and an isolated wall in the southern extremity of the explored area and two walls in the 
eastern portion, no coherent plan could be traced, owing to extensive brick-robbing. 

Sub-period 5.—The only structure of this sub-period was a wall immediately to the 
west of the earliest ring-well (R.W, 1), The southern end of this wall overlay the southern 
wall of the earlier quadrangle. As it was thus later than sub-period 2 and was stratigraphi- 
cally earlier than the Middle Phase, it has to be regarded as an unconnected structure of the 
last days of the Early Phase, 

Middle Phase 


Subsequently to the last period of the Early Phase the site underwent considerable 
devastati^ at the hands of brick-robbers, as underlyir^ the structures of the Middle Phase 
were found four large pits full of brick-fragments (indicated on the plan as Quarry Pits A, 
B, C and D, cf. pis. XVIIIB, XIXA), This, however, does not imply a general abandon¬ 
ment of the site and its occupation by new settlers. On the contrary, as has been said 
above the continued use and elaboration of the two tanks and the renewal of old walls 
built against wooden posts by similar walls in the Middle Phase indicate a persistence of 
the essential structural features through the subsequent periods. 

The Middle Phase consists also of three sub-periods. 
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Sub-period L —This sub-period became known to the excavators as the ‘Drain Period’, 
since it was characterized by the construction of an elaborate system of drainage, sloping 
north towards the river. In construction all the new drains or conduits, unlike Conduit A 
of the Early Phase, were constructed by means of corbelled walls (not single bricks on 
edge), floored and roofed with horizontal bricks. 

Conduit B, built upon the ruined top of the eastern wall of the quadrangle of Tank A, 
first discharged itself into Tank A, whence the water was emptied by another conduit built 
in line with it through the opposite wall. The end of the inlet was rebated and its side¬ 
walls were provided with slits for a wooden sluice-gate (pi. XXIA). 

From the extant fragments of the southern end of Conduit C it seems that it had first 
a northern course ; then, after a short turn to the east, it turned again to the north and 
overlying the earlier Conduit A ran approximately along the median wall between Tanks A 
and B, which was built upon the earlier wall with chases for timbering and itself had the 
same characteristic (pi. XXIIA). In fact, this wall .and Conduit C were essentialiy restora¬ 
tions of the corresponding earlier structures. 

Conduit D, originating like the others somewhere outside the excavated area, ran 
through the eastern portion of Tank B, utilizing the earlier floor of the tank as its floor 
and proceeded northwards till it reached the northern terminal wall of the quadrangle 
within which Tank B was situated. Beyond this point it continued with a slightly different 
orientation (as Conduit E), till, crossing a probable street, it discharged itself into a wider 
cross-drain (Conduit F) which came from the east and probably formed pan of the main 
drainage-system of the town. The point of junction with the main drain was indicated 
by a gap in the latter (pi, XIXB). It is likely that further west Conduits B and C 
similarly joined Conduit F. 

The relation of Conduit B with Tank A has been described above. The floor of the 
tank was now raised by 1 foot 4 inches over the earlier floor, the intervening space being 
filled up by debris. The new floor was drained by a branch-culvert, the entrance to which 
was stopped by a small square brick plug. 

The southern, western and northern walls of the tank were now rebuilt upon the 
corresponding earlier walls. The outer face of the last wall contained two chases, 
indicating the position of posts against which it had been built. The eastern wall was 
missing: it is likely, however, that it too followed the alignment of the earlier wall. 

In Tank B, the eastern wall was replaced by a new wall with practically the same 
alignment and the northern wall was thickened. The partition-wall between the tank and 
the southern room continued without alteration. 

Within the walls of the tank important changes were effected. The partition-wail 
between the tank and the verandah was discarded, and a new east-to-west wall was erected, 
partitioning the room into two long strips. Both strips were floored with bricks, 
the new floors being separated from their predecessors by a deposit of brick-bats and earth! 
The floor of the northern strip was 8 inches higher, indicating that it now took the place 
of the earlier platform. 

The northern strip itself was divided into two halves by a cross-wall, through which 
ran a subsidiary drain or conduit taking off from the western half and joining Conduit D 
through a hole made into one of its cap-bricks. It holds the same position as the branch- 
culvert in Tank A. The history of the two tanks is thus mutatis mutandis identical, 

A paved floor outside the eastern wall of the tank, made of fragmentary bricks and 
edged with bricks on edge, also belongs to this sub-period. 

Though the fragmentary remnants render the reconstruction of a complete plan of 
the sub-period impossible, the general lay-out is fairly clear. Tank B seems to have formed 
part of a large quadrangle, the wall against which Conduit C was built forming its western 
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wall. This wall had two corner projections against its eastern face, indicating the existence 
of a few smalt rooms within the quadrangle. 

The inner (southern) face of the northern wall of the quadrangle was very rough and 
was doubtless built against timbering. The eastern wall had regular outer and inner faces, 
agai nst the latte r of wh ich Co nd u it D wa s built. The enti re length of t he sout hern compound 
wall was missing, but its position could be guessed from a corner projecting from the 
western wall. 

Flanking the northern wall of the quadrangle was probably a street, with Conduit F 
running through it. 

Unlike Tank B, no quadrangle could be ascribed to Tank A in this period, though 
it may be assumed from the fact that there was one both in the preceding and the 
succeeding periods. Three rectangular blocks of brickwork near the eastern face of 
Conduit B may represent the remnants of a series of piers or posts holding a roof or pent. 

The open space between Tank A and the western wall of the quadrangle of Tank B 
might naturally have been regarded as a street meeting the main east-to-west street mentioned 
above but for the fragmentary corner of a structure standing in its middle. 

In the French excavations immediately to the nortli of the site, the only buildings of 
this period were a square structure (Lined Pit A), 9 feet 5 inches deep, gradually narrowing 
towards the bottom, and a drain (Conduit G) taking off from its lip. The pit is similar in 
construction to another one (Lined Pit B) found by us and belonging to the next sub* 
period. 

Sub-period 2.—In this sub-period, Tank A was provided with a still higher floor, which 
finally sealed the opening of the outlet-drain of the previous sub-period. There is no 
evidence as to how water was drained off the floor. 

The tank had now a quadrangle round it, as may be surmised from the existence of 
two walls to its south and west, at a distance pf 19 feet respectively from the corresponding 
walls of the tank. The former had a door near its western end, and the latter was again 
built against wooden posts driven into holes cut into the ruined top of the wail of the 
Early Phase (pi. XVIIIA). 

To the south of this quadrangle was a sqimre structure, called Lined Pit B, 5 feet 9 inches 
deep. Its outer face was roughly built a^inst the earthen sides of the pit; the smooth 
inner face had an inward batter, so that at the top the structure was 5 feet square and at 
the bottom only 1 foot 6 inches square (pi. XXIB). It seems likely that this pit as well as 
the somewhat earlier one in the French excavation (Lined Pit A) were used in connexion 
with the same industry as Tanks A and B (see above, p. 27). 

The northern and western walls of Tank B, to Judge from the fragmentary remains, 
were made thicker; a thick wall was also raised upon the ruined top of the earlier wall 
dividing the tank into two strips. The space between this and the northern wall was paved 
with brick-bats and provided with a drain, the outlet of which, however, was not clear. 

The other unconnected and fragmentary structures of this period were a thick wall 
with semicircular recesses in its western face and a part of a small rectangular room of 
unknown purpose, both in the French excavations, 

Sub-mriod 3 ,—The main building-activity of this sub-period was confined to the area 
beyond the southern wall of the quadrangle of Tank A. Along the outer face of this wil 
a west-to-east drain (Conduit H) was added. The source of the drain was uncertain; but 
after a breach of 15 feet it reappeared, utilizing one of the earlier walls and a floor 
(Floor E) built against it as one of its side-walls and floor, a new wall forming its other 
side. It sloped to join Conduit C of the ‘Drain Period’ at a point where the latter turned 
east. 


31 


ancient INDIA, NO. 2 


Some brick floors of this period deserve mention. Floor F lay imm^iately to ^e 
north of Conduit H near its lower end. It was built of complete bricks, its sides consisting 
of bricks on edge. On the other side of the drain was Floor G built of brick-bats. Further 
west it seems to have been continuous with Floor H, which was similarly built against the 
same drain, and which, along with two walls of the same period meeting each other at an 
acute angle, overlay the top of the Lined Pit B of sub-period 2. ^ 

There is no evidence that the two tanks remains in use in this sub-penod; on the 
other hand, there is no evidence to the contrary. 

Late Phase 

All the periods from sub-period I of the Early Phase to sub-period 3 of the Middle 
Phase were connected with one another by structural links, such as similarity of alignment, 
the continued utilization of older drains, etc._ But^ the last phase of occupation on the 
site revealed no such connexion with the earlier episodes. It was essentially a period of 
decay, when a few stray structures, lightly and clumsily built of brick-bats, took the place 
of the earlier tanks and drains. At the same time, there was very little accumulation of 
material between the Middle and Late Phases, and there is no good reason for assuming a 
wide divergence of date between them. 

Besides stray walls, three ring-wells (R,W. 9, 10 and 11), all in the southern portion of 
the site, belonged to this Late Phase. It is likely t^t all the ring-wells were originally 
surrounded by brick-floors, R.W. 9 by Floor I, superimposed upon Floor H of the ^rlier 
period, and R.W. 10 and 11 by Floor J, only a small patch of which was found near by. 

AKI 

Unlike the other excavated areas, AK I was situated inland, being at a distance of 
about 60 yards from the river-bank (pi. Vill). Here an area of 40 feet by 40 f^t was 
partially excavated to the natural soil, which was reached at an average depth of 9 feet 
from the surface. Slight traces of structural remains belonging to three phases were found. 
The area had, however, been so thoroughly disturbed by brick-robbers at various periods 

that the trial was not extended, ... , 

An interesting feature of this otherwise unpromising site was the discovery at a low 
level of a cluster of eight pointed-bottom jars (type 75 below, p. 77, and pi, XXXII^), 
irregularly distributed within an area of 4 square feet. Some of them were fitted into 
the broken remains of others. 

Dimensions op Baices 

A very large niunber of bricks was measured, and Uw appended chan gives the dimei^ions ia inches of 
those Used in walls, drains and pavements of dilTereDt periods. Besides the maxima and minima of the three 
dimensions, the chart gives the norma) siac of bricks in each case. A mathematical average is liable to produce 
an entirely artificial figure and has been avoided. 

Hasty conclusions as to chronology have often been based upon brick-measurements, but, until large 
numbers of bricks have been carefully measured on a large number of dated sites and the results critically 
considered, these conclusions are invalid. The tables here printed may perhaps serve as a fresh starting-point. 

It will be seen that in the middle of the first century A.D. at Arikaraedu (Northern Sector), the normal 
size was 2-5' to 2-9* thick, 14*0' to 15-0' long and either 8-0* to 8-5' or 10-5' to 11 -O' broad. The earliest^bricks 
in the Southern Sector, which probably originated a little later in the first century, are 2-7' x 13-0' to 13-5' X9-0 
and are evidently a different batch. Thereafter there is no appreciable change until sub-period 2 of the Middle 
Phase (probably second century A.D,), when there is a tendency for the bricks (perhaps re-used) to grow rather 
larger again, with superficial dimensions 14'0* to I5'5*x9'0' to 9*5* or iO‘5* to ll'O*. Pavement bricks had 
already in sub-period 2 of the Early Phase been 2*7" to 3*0' x 15-0' to Ifi-O' X 10*5' to U-O'. 
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la oil these meosureineats every possible care has been taken to exclude obviously re-used bricks, but the 
risk of‘dilution' from this cause in the later periods is always present. The only bricks which were certainly 
and uniformly new at the time of construction are those of the Northern Sector; of the Southern Sector, 
Early Phase, sob-period J ■, and of the pavements of Southern Sector, Early Phase, sub-period 2 , 

Note on the tan of tanks in the TEcntfi industhy ln the Madras Presidency 

With reference to the suggested use of Tanks A and B (above, p. 27) for the preparation of muslin cloth, 
the following answers to inquiries are worthy of record:— 

1* Extract from letter dated the 22nd September, 1945, from the Business Manager, Haudloom 
Weavers’ Provincial Co-operative Society Ltd., ZI Stinkurama Chetty Street, G-T., Madras, 

‘Masonry tanks were considered to have no reaction to acids and salts in those dajra for indi^nous 
dyeing, and they arc in e Kistc n ce even now in some parts in South Arcot and Chiugicput Districts 
in cases where much boiling is not required. The tanks may be square or rectangular in shape and 
the size n-ill generally not exceed either 2 x3 x 3 feet or 3 J x 3 feet so as to be easy for the workmen 
to do the work.' 

2. Extract from letter dated the 24th September, 1945, from the Principal, Government Textile 
tosiitutc, Washcrmaupct, Madras. 

'Masonry tanks or cisterns arc used for storing water or for dyeing by cold process when there is no 
need to heat the dye-bath by means of hrewood.’ 

3. Extract from letter dated 22nd September, 1945, from the Secretary, All-India Spinners* 
Association, Andhra Branch, Masulipatam. 

‘For printing and dyeing blue coloiu', masonry tanks arc used. The size of these would be generally 
410 6 feet in length, 2^ feet in width and about 3 fffit in depth. They will be rectangular in shape,* 

4. Extract from letter dated 13th September, 1945, from the Curator, State Museum, Pudukkoitai 
(S. India). 

'‘Water and large vats or tanks were necessary (1) in the bleaching process—for the production of 
bleach liquor for soaking the fabric and washing; (2) in sizing and starching, for the boiling of the 
starch gruel from millets or rice and soaking the fabric; (3) in dyeing or printing, for the boiling of 
the dye and mordants, steeping the material and for washing it.' 

4. THE POTTERY 

A. Wares imported from the Mediterranean 

Upon the imported Mediterranean, wares the whole chronology of the site, and its 
special importance therefore to Indian archaeology, depend. Although the apparatus for 
an analytical and comparative study of these wares does not exist at present in India, 
their general significance is sufficiently familiar to enable them to be used immediately 
with adequate precision. They fall into three categories: (i) ‘Arretine’ ware, with imported 
copies, (u) amphorae, and (in) rouletted black ware, which, whether actually imported 
or not, shows foreign influence. 

(i) Arretine ware 

This is a red-glazed ware, the glaze varying from a sealing-wax colour through ‘Indian 
red’ to something approaching a deep orange-red; occasionally, in the first half of the 
first century A.D,, the glaze is yellow with red veins, the so-called ‘marbled’ ware. Arretine 
ware belongs to a class of ware known as terra sigillata (‘stamped pottery’) from the fact 
that some of it is decorated by being pressed into a stamped mould. Terra sigillata belongs 
in origin to the eastern Mediterranran area, especially To the environs of the Aegean Sea, 
flnd assumes a number of forms and varieties of fabric and glaze which have not yet been 
adequately systematized. It seems to emerge in the second century B,C., and its derivatives 
survived in the Near East widely into the Byzantine period—as late as the seventh century 
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arikamedv 

A, D, according to J. H. Iliffe, who has made a useful preliminary study of these provincial 
wares.^ 

At Arikamedu, however, wc are concerned primarily with the highest categoiy of 
metropolitan sigillaia, namely, that which was produced in Italy, at Arezzo, Puteoh and 
elsewhere, and has been named ‘Arretine’ from the Latin name of Arezzo (Arretium).* * 

This Arretine sigillata originated at an undetermined date probably in the first centu^: 

B. C. By c* A.D, 25 it was confronted in western Europe by rival potteries established tpf 4 *^ 
Gaul, in some cases by the Italian potters themselves ; and, though it lingered on until* v*' 
after the Roman invasion of Britain in A.D. 43, it was driven from the western market: 

by A.D. 50. 

In the East, where provincial rivalry may not have been at first so acute, it is possible 
(though not proved) that Arretine w'are lasted a little longer. It is conceivable (though 
again not proved) that, in its simpler forms such as are normal at Arikamedu, the ware 
may even have been retained specifically for export-trade, like the celadon of medieval 
China (see below, p. 91). In the absence of alternative evidence, however, we must assume 
the general validity of the results of detailed study in western Europe, and must suppose 
that no Arretine pottery reached India after A.D. 50. 

The literary record makes it clear that Romano-Indian trade remained brisk until 
long after the middle of the first century A.D. There is furthermore no break in the 
occupation of Arikamedu at the moment when Arretine ware ceased to arrive there. It is a 
fhir inference therefore that the latest Arretine on the site belongs to the last phase of the 
production of the ware, i.e. c. A.D. 45-50 ; and, in considering the initial moment of Roman 
contact, we may reasonably argue backwards from that date. Such argument is necessarily 
somewhat subjective, but in the cutting where the evidence was clearest (AK TI, see fig. 2) 
only four layers, all of them of sandy estuarine mud likely to have been deposited quickly, 
^contained Arretine sherds, and little more than thirty years might be regarded as sufficient 
for their accumulation. 

So far as it goes, the character of the pottery itself is consistent with this. Save for 
one liny fragment, probably of DragendorfTs form 11, with leaf-pattern (fig. 7, 32 and 
pi. XXIV, 4), the sherds represent undecorated cups and dishes, in some cases even without 
the norma! rouletting. These negative features may be regarded as symptoms of lateness ; 
although it may also be supposed that only the cheaper products of the lalns were used for this 
overseas trade, particularly since the fabric was in any case technically superior to that of 
the Indian pottery of the period and would therefore find a ready market. 

I have proposed therefore A.D. 20-50 as the inclusive period for the Arretine pottery 
at Arikamedu. 

The stratum which produced most of the sherds of Arretine on site AK II (thirteen 
out of a total of eighteen from the cutting) is shown as ‘7 Ar.* on the section, fig. 2, 
and was approximately at the present mean sea-level. Below it, a succession of sandy 
deposits contained pottery to a further depth of 10 feet, beyond which clean sand, devoid of 
relics, was encountered. Of this further 10 feet, only the uppermost 2 feet (layers 8A, 8 
green, and 11C) yielded sherds of Arretine, to the total number of four. There were thus 
still 8 feet of accumulation, the pottery from which did not include Arretine. 

‘ 'Sigilbta wares in the Near Easl’, Quarterly of the Department of Arttiquities in Palestine, VI (1938), 45. 

* The phrase vasa arretina (Arretine pottery) was retained by the Romans in the sense of pottery de luxe 
even after the actual potteries of Arretium had ceased production. Standard rcfcreiiocs to this ware include 
H. Dragendorff, Jfwinef/tfArbwcAer, XCVI-XCVII (1895-6); S. Loescheke, ‘Keramischc Fundc in Ha Item*, 
Mitteilmgeu der Altertufm-Kommissioa fUr Westfalen, V (Munster i.W,, 1909); E. Rittcrling, *Das frilhrdmische 
Lager bci Hofbeiin im Taunus Aruiaten des VereinsfUr uassauische Altertuniskunde (Wiesbaden, 1913); F. Oswald 
and T, Davis Pryce, Terra Sigillata (London, 1920). 
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Above Stratum 7 Ar. only one sherd of Arretine was found in an undisturbed deposit: 
in stratum 5, which formed a part of the make-up of the floor-level of the ‘warehoused a 
brick building constructed on and into stratum 7 Ar, 

Otherwise, the most significant occurrence of sigilZata was on the main southern site, 
AK IV, where a stamped sherd immediately underlay a brick wall of the Early Phase. 

By sites, the Arretine ware found during the present excavations was as follows (all 
from the Northern &ctor except AK IV), together with some sherds from the previous 
excavations. 

ARRCTINE SHEXDS, STRATIFIEO. Fig. 5 
AK U 

(a) From thf make-up of Ihe floor of the* ^varehouse'. 

t. FragmcDt of flat base of dish. (AK H, 589.) 

(f>) From siratum 7 At. 

2. Fragment of rouletted rim of Loescheke type 2A. (AK II, 342.) 

3. Flat base of dish pCKisibly of similar type, stamped VIBIE (see p. 39). Indetenmnate graffiti on under 

side of base. (AK II. 266.) 

4. Fragment of similar dish. (AK n, 312.) 

5. Fragment of carinated side of veiy thin, fine fabrie, variant of Dragendorfif type 8 or Loescheke type 15. 

Approximates to a stamped example of Ciaudian date (A.D. 4t-54) from Majnz (Oswald and 
Pryce, op. cit., pi. XXXIX, 14). (AK II, 311.) 

6. Minute sherd wiUi internal groove, possibly fragment of Loescheke type lOA, but too small for 

reasonable conjecture. (AK II, 344.) 

7. Fragment of ffat base of dish. (AK tl, 343.) 

8. Fragment of rouleited rim of Lo^heke type 2A or similar. (AK 11, 314.) 

9. Fragment of base-ring of dish. (AK II, 298.) 

to. Indeterminate fragment of ‘marbled* ware (yellow with red veins). This type of ware was being produced 
by Arretine potters at least as early as the begimiiag of the first century A.D. (see p. 34). (AK II, 
506.) Not illustrated. 

11. Fragment of DragendorU type 17 or Loescheke type 3B. (AK II, 587.) 

12. Fragment of ffat base of dish with ring of fine rouletted pattern on upper surface. (AK n, 587a.} 

13. Fragment of variant of Loescheke type 3B. (AK II, 530.) 

14. Fragment of Oat base of dish of‘marbled’ ware. Sec above, under No. 10. (AK II, 410.) 

(c) Layer 8A (prior to 7 Ar^. ^ 

15. Fragment of flat base of dish with incised line on interior. (AK II, 397.) 

(d) Layer liC (cut ittto and therefore later tfum layer'8 green’), 

16. Fragment possibly of variant of Loescheke or DragendorlT type 8. Orange-red glaze. (AK II, 517.) 

(e) Layer 8 green (lowest Arretine layer}, 

17. Fragment of fiat base of dish. (AK 11, 550.) Not illustrated. 

AK IV 

(f) Pottery Croup A (earlier than the earliest, save one, of the brick structures on the site}. 

18. Base, form indeterminate, stampnl ITT A (see p. 40). Fregmentary graffito (svastika 7) on under side. 

The glaze is of mediocre quality and is orange-red. (AK IV, 154.) 

AK V 

ig) Pit I, high up outside S. wall of warehouse, 

19. Fragment of dish-like bowl, variant of Dragendorff type 24. Red glaze on exterior of rim, yellow 

glaze on interior, and possibly on exterior below rim. (AK V, 61.) 

36 


To face page 36 


PLATE XVIII 



A. AK ly; wgll of Early PifaAe, with posl-tiotes a/nl .’superimpctseii waft of Afftftlie Phase 



B. AK ly: wall of Middie Phase huiit over ddhris 









PLATE XIX 


To face plate XX 



A. AK IV: wafh of Middle Phase built over 'qmirry-pil A ' 



B. AK IV: ' conduit F* with junction of* conduit E‘ 
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PLATE XX 



A< AK IV: ^ rmfk A ' showing fii o main periods of f oaring 



B. AK IV ; ' itink B\ E.P,=Early Phase^ M. P. = Middle Phase^ L .P. = Late Phase 
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V 


AK VII 

(/i) Pit 2A {high up; cf, AK V, Pit I). 

20. Ri«i of Locschcke lype 2A or variant. (AK VII, 14.) 

21. Base possibly of Loeschcke type 8 or Rilterling type 5, with stamp CAMVRl (see o 40t 

(AK Vll, JS.) X i- ; 




AK vin 

(0 Pit I, cut into wall of warehouse, and therefore stdtsequent to (u 

22. Variant of DragendorO' type 16 or Loeschcke type 3. (AK. Vin, 49.) 


ARRETtNE SHERDS f&OU MIXED LAYERS. Fig. 6 

23. V^PI of Loeschcke 2A or Dragendorlf type 17. Cf. Oswald and Piyce, op. cit.. pi. XLII 9-11 

(Tiberio-Claudian, c. A.D. 25-5($. (AX II, 452.) 

23«. Sherd of imitation or provincial terra sigilkta, of reddish grey fabric with light red glaze and very 
rough external roulctting. (AK n, 399.) ® e^««ov«y 

24. Fragment of flat base of dish. (AK 11, 432.) 

25. Fragment of base of dish with incised line on interior. (AK II, 503.) 

26. Fragment of base of dish with two concentric incised tines on interior. (AK II, 602 ) 

27. Fragmrat of rim of Loeschcke type 4B or Ritterling type 1, (AK IV. 187.) 

28. Rim of Loeschcke type 2. (AK X. 2.) 
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PLATE XXII 



A. AK IV : HaV/ of qitadrangh of' tank B \ jAowwg Early and Middle Phase, with eliases for limhering 



D. Type /, rouletled ware 
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A. Arretifie stamp VIBIE or VIBIF 



B. Arretine stamp CAMFRI 



C Arretine stamp ITT A 
Scale 2: I 
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29. Variant of Locschckc t>pe 2, (AK X, 3.) 

30. Fragment of roulctted rim of Loescbcke ty}>c 8 or Rittcrling type S. (AK. X, 4.) 

31. Rim of Ritterling type S, No roulctting. (AK X, 1.) 

Arrftine pottery from the previovs (Frbkch) excavations. Fig. 7 



Fig, 7, Arreime pottery from the previous (Ft'encfi) excavafiom, | 


These sherds are unstratifiod, but Nos. 37 and 38 arc said to have been found at a depth which would equate 
them with our Arrctine-producing layers on AK n. 

32. Fragment of fine ware with leaf-paitcrn impressod from a mould. The sherd is too small to indicate 

form; possibly Dragendorff type 11. ?]. XXIV^ 4. 

33. Fragment of large dish, Loescbcke type 2A. 

34. Fragment of dish, Locschckc type 3B. 

35. Ditto, PI. XXIV. 1. 

36. Base of dish. 

37. Base of cup, with indeterminate fragment of potter’s stamp. 

38. Base of cup, probably Loescheke type 8 or Ritterling type 5. On the under side of the base is a 

graffito K or, more probably, BrShmt a. PI. XXIV, 3. 

39. 40. Cups of Loescheke type 8 or Ritterling type 5. PI. XXIV, 2, 5. 

Potters’ stamps on Arrehnc ware (pi. XXIll and fig. 5) 

1, VIBTl—(probably VIBIE, possibly VIBIF). On the interior of the flat base of 
a dish, form uncertain. Found on Site AK II, layer 7 Ar, There seem to have been 
two families of Arezzo potters, the Vibii and the Vibieni, to the latter of whom 
this stamp would appear to telong, but no attempt has been made to distinguish their 
respective work and date. Miss M. V. Taylor, to whom I have referred the problem, has 
very kindly spent much time in looking up the appropriate literature at Oxford, and the 
following is a summary of her report. ‘The first and perhaps best account is by Gamurnni 
in Notizie degli Scavi^ 1883, pp. 451flr. He says that the potteries of the Vibieni at Arezzo 
were near those of M. Perennius and P. Cornelius by S. Maria in Gradi, and worked both 
before and after them. On the death of C. Vibienus, his sons succeeded to the industry. 

39 























































ANCIENT INDIA, NO. 2 

^^at their relation was with the pottery of “Vibius” is not clear, or which employed the 
other, but the Vibteni and Vibii descended from an ancient Etrurian family, the Vibia. 
whose name is still preserved in Bibbiena. In any case, north of Arezzo, close to 

5. Domenico, was the pottery of A(ulus) and C{aius) Vibius who, according to coins found, 
worked in the second^ and first centuries B.C, After the death of C. Vibius, the industry 

workers, Athenius and others. The names of workers with the 

6. TO, 7l3ff.'xvJ;7^eB;x™Vcol2W La,inarum, XI, 

‘l^eschcke, m Mmydungen der Aitertums-KommiSsion fur Westfalen. V 0909’) 186 
that, since the ’\^bu are found at Mont Beuvray, Neuss, Trion, Vechten and Xanten 
but do not occur at Hattern (occupied 11 B.C-A,D. 16), they evidently flourished before 
the latter dates. He does not, however, distinguish between the two families of Vibii and 
Vibieni and most of his evidence appears to relate to the Vibii. T. Rnipowitsch, Die 
Kerannk romscherZeit aus Oma (1929), 9, No. 3, Abb, 2 and p. 12, gives VIBIE (might be 
VIBIF), and, basing on Loe^hcke, dates it to the last years of the first century B.C. The 
coJlecttcm however has no independeQt documentation, llifle (op. cit. on p. 35 abovel 
records VIBI and C VlBI on dishes from the agora at Athens, but again there is (at present) 
no independent dating On the other hand, F. Oswald in his Index of Stamps on Terra 

^giUata a^rites C ^bius of Montans, in southern France, to the period Claudius- 
Vespasian (c. A.D* 41-79). 

It would appear therefore that members of the Vibia family were producing Arretinc 

bemnning of the first century B.C. until after the middle of the 
^st century A.D., though in the latter stages only derivative provincial wares are in question. 

j with an earlier initial date for the Arikamedu series than I have 

suggested ^ove (p. 22), but is far too confused to be determinate. 

interior of the flat base of a cup, probably Loeschcke type 8 
Found on AK VII in Pit 2A, probably contemporary with the 
warehouse . The stamp is somewhat blurred, but the cross-stroke of the A appears 
to been amalgamated with the right instead of the left half of the M. 

D - ® stamp of Gaius Amunus occurs on Arretine at Olbia (Knipowitsch, as cited above), 
at BCT^n m Palestine, at Alexandria, and in the Athens agora. See Iliffe, as cited above, 
tn at least three instances it is recorded on dishes of Dragcndorff’s form 18; this form is 
characteristic of the last phase of Arretine production, but the date of its introduction is 
unknown. It occurs also on the dish known as ‘Ritterling 5 ’ which is found at Hofheim 
in the Claudian period (A.D, 41-54). 

9^ flat base of a dish, form uncertain, with an oranae- 

Sl ^ antedated the earli^t, 

save two, or the bnck walls on that site. 

\,ru Augustan potter P. Attius. It is uncertain where 

Arezzo). Iliffe records his stamp from the Athens agora, and 
It has been found (ATh) at Mainz on Arretine of Ritterling type 5 in ‘marbled ’ ware (Bchn 
Romtsdte Keramik, Abb. 10, 1; whence Oswald and Pryce, op. cit., p!. XXVIII, 1), and at 

- ^ 1 ? therefore in use within the period 

11 16, the period of the occupation of Haltern, ^ 

Copies of Arretine forms, and reiated wares (fig. 8) 

,a copi^ of Arretine forms at Arikamedu are restricted to Dragendorflf type 24/25 

S" an’3 dWerrfh^ m .Thf of greyish buAare wit^'^outhsrf 

sunace. and differ m fabric sufficiently from the local wares to make it reasonably certain 
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that they are imports. Two examples were found in the recent excavations, one of them in 
« also produced Arretine pottery. Other examples, of which two are illustrated 

{ng. 8, 44-5 and pi. XXIV, 6), were found previously by the French excavators. 



Fig. 8. 41-2 and 44-5, copies of Arretine fortn$; 43, similar fabric, 


Occ^ional sherds of similar fabric but less distinctive form probably also reoresent 
imported wares. ^ ^ . 

41. From AK It, level 8A, which also produced Arretine sherd No. 15, Copy of Draaendorff ivne ''4/25 

(Loeschekety^ l2^or RitterJing type 6). Rouletted rim. Hard, polished greylh buff w^'^rey 

42. From AK VH. level 3AN. contemporary with ‘warehouse*. Fragment of bowl with rim rebated for 

lid* Not an Arretine fonn^ but of the same foreign fabric as Nos, 44-5. (AK VH 33 ) 

43. From a lay« immediately overlying No, 42. Fragment of rouleitcd rim, probably of imitaUon of 

Dragendorff type 24. Grey ware, reddish buff surface. (AK VII, 34.) 

44 and 45. From the Frcrtch eacavniions of J M3, said to have been found at ‘ 0 60 metres below sea^evel’ 
j.e. at approsimaiely the same horizon as the lowest Arretine sherds from the present excavations’ 
Copies of Dragendorif type 24/25. Hard polished greyish buff ware. 

(ii) Imported amphorae 

Sherds of amphorae of Mediterranean type and fabric were found on all the excavated 
sites in every significant stratum, with the exception of the lowest {layer 15) on AK II. This 
layer probably represents the old foreshore, and did not yield much pottery of any kind 
The exception is not therefore of importance; and it may fairly be said that unless for a 
few superficial and fragmentary walls built of re-used brickbats largely in disturbed soil 
the importation of amphorae continued throughout the occupation of the town as 
excavated. ’ 

The function of the amphorae was doubtless that for which these vessels were com¬ 
monly used in their lands of origin: namely, to contain wine or oil. Reference has already 
been made (above, p. 21) to Tamil records of the ancient importation of wine into India 
from the West, and many of the sherds of amphora from Arikamedu, including the earliest 
stratigraphicaJly, presence an internal incrustation which, on analysis, is found to contain 
resin,’ a common constituent of Mediterranean wines. 

A majority of the sherds is too fragmentary for a reconstruction of the types represented 
But a number of them are of a pink fabric with yellow slip which, in Europe, is commonly 
of a date before rather than after the middle of the first century A.D.; and some of the 
handles are of the rectilinear and high-shouldered profile to which a similar dating apolies 
Siratigraphically it would appear that the arrival of amphorae preceded that of Arretine 
ware (notably on AK II ; see above, p. 22), and amphorae continued to be imported or 
at least used for a considerable time after the introduction of Arretine ware had ceased. 
Thus on site AK TV, the earli^t, save two, of the brick walls overlay a sherd of Arretine 
(which in ti^ overlay a stratum containing amphorae), but amphora-sherds are found in 
all strata which can be related to the subsequent structural phases. 


^ InroTmaiion from the Chemist of the Archaeologica) Survey of India, 
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th#* course of the 1^5 excavations, 116 amphora sherds, representing approximately 

vessel are he™ UlI.a™ed^i*9"nriot 
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(o) Stratified amphorae from the NoriJtern Sector 

From pre-Arretlne 

pom AK n, stra turn 14 (the lowest save one; 6 feel below present s«;8-tflveD. Rim of pinkish b uff ware. 
47. Carinated shoulder pink with yellow slip. Fwin AK V, stratum 11 A. underlying the wall of 
the warehouse and equivalent to strata 13 and 14 on A K. IT. 

4S. Rim of yellow-slipped butf ware, same type as No. 4d. From AK. V. stratum 11. a pre-Arrettne layer 
immediately below present sea-level, ^ 

From Arretine layers; 

49. Frag^nt of handle of gritty pinkish btifT ware from AK II, stratum 8A, which also contained a sherd 
of ArrtUne (above, p. 36). 

^oTe^Uy^A**** immediately 

51, Pan of straight handle from AK II, stratum 7 At,, which yielded most of the Arretine sherds from 

the site. Yellow ware. 

52, From AK VUIA, stratum 7, which equates with the Arretine-producing layer 7 Ar. of AK II. Pinktsli 

buff ware with yellow slip. 

53, Angular shoulder from AK VUI, stratum 5, which equates with the Arretine layer 7 Ar of AK II 

Pink ware. 


From post-Arretine layers; 

54. Bluntly pointed base from AK II, stratum 7H, contemporary with the construction of the* warehouse'. 

Pink ware, yellow slip. 

55. Rim and straight high-shouldered handle, of pink ware. From AK 11, stratum 9, immediately over- 

l 3 nrg 7 At and equivalent to 7H (No. 54). 1116 straight, high-shouldered handle is characterisUc 
of the first half of the first century A.D. (Locschckc type 66, Ritterling type 73), 

56. Angular shoulder, of pink ware with yellow slip. From the same stratum as No. 55, 

57. Angular shoulder, pink ware with yellow slip, from AK If, stratum 7A, equivalent to that of 

Nos. 55 and 56. 

58. Straight handle, pinkish ware with yellow slip, from AK If, stratum 7D, make-up of floor of‘warehouse 

59. Bluntly carinated shoulder, pinkish ware with yellow slip. From AK n, stratum 6, make-up of floor 

of * warehouse \ 

60,6!. Short handles, pink ware with yellow slip, from AK V, Pit!, subsequent to destruction of‘warehouse*. 
This stumpy type of handle is contemporary with the tall straight type. No, 55, but also Ions out¬ 
lived iL ^ 

(6) Stratified amphorae from the Soml^ent Sector (AK IV) 

62. Rim, pink ware, from Pottery Group A (with sigillatn base stamped ITTA), immediately undcrlvine 

tho earliest-but-one of th.^ brick stnicturcsp ^ ^ 

63. Angular shoulder, fine pinkish buff ware, dating from the beginning of the main ' Drain Period 

64. Stumpy handle, pinkish buff ware, from the same layer as No, 63. 

65. Fragment of straight handle, from a slightly later structure of the same phase as Nos, 63-4. Pink 

ware with yellow slip. _ 

66. Pointed base, pink ware with yellow slip. Late ‘ Drain Period *. 

67: Fragment of handle of gritty pink ware. Late Phase. 

68. Fragment of handle of fine yeilow clay. Late Phase. 

69. Fragment of straight handle^ gritty pink ware. Late Phase. 

(e) From oitxed deposits of the f/orthent Sector 

70. Frauent of handle, pink ware with yellow slip. (AK H.) 

71. Straight handle, pink ware. (AK U.) 

72. Rim, buff ware. (AK IL) 

73. Pari of straight handle, pink ware with buff slip. (AK II.) 

74. Rim, pink ware. (AK II.) 
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75. Curved bandlc, fine pinlc ware with yellow slip. (AK vm.) 

76. Rim, pinkish ware with yellow slip. (AK VIII.) 

77. Bluntly pointed base, pink ware with yellow slip. (AK VUI.) 

78. Bluntly pointed base, pink ware. (AK VIII.) 

79. Straight handle, pinkish ware with buff slip. (AK VII.) 

(rf) From mixed deposUs of the Southern Sector 

80. Fragment of handle, pink ware with yellow slip. ,(AK fV.) 

81. Sharply shouldered handle, fine pinkish ware with yellow slip. This type of handle occurs at Hahem 

early in the first century A.D. and is found rarely at Ko^eim towards the middle of the century. 

It is exceptional after A.D. 50- (AK IV.) 

82. Rim of pink ware, traces of yellow slip. (AK IV.) 

(e) From the pre‘*ious {French^ excaratiorts 

83-84. Necks of amphorae of Ji^t pink ware, 83 with buff slip. 

Note : on art^hora from Taxih 

The only other Indian site known to have yielded an amphora of Mcditcmnean type is Taxila (Punjab), 
where an ftygmplB (fig, ] [) was found at a depth of? feet 4 loches in the Parthian city of Sirkap, and is dated by 
Sir John Marshall to the first centuries B.C.-A.D. Now in the Taxila Museum. Unlike the Arikamedu 
amphorae, which must represent maritime trade, the Taxila example is on general grounds more likely perhaps 
to have travelled overland from western Asia. 



Fig. Il, Imported amphora from TaxUa, Funjab. ^ 


(iii) Roulelted black ware {Arikamedu Type 1)' 

A characteristic pottery-type of Arikamedu is a dish (Type 1) sometimes more than 
12 inches in diameter, with an incurved and beaked rim which usually has a facetted edge. 
The ware has a remarkably smooth surface, is thin, brittle and well-bomt, and has an almost 
metallic ring The flat interior is normally decorated with two, occasionally three, concentric 
bands of rouletted pattern (fig. 12 and pis. XXllB, XXV, XXVI). This pattern is not an 
Indian feature and may be regarded as an importation from the Mediterranean region, but 
it has, not yet been possible to ascertain whether the type itself is of similar origin. It may 

> This and the following sections on the pottery are contributed by Mr. Krishna Deva. 
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in any case be presumed that the varieties with distinctly inferior fabric and degenerate 
rouletted pattern were manufactured locally. 

Sherds of the rouletted black ware are present in all strata of all excavated sites at 
Arikamedu, Thus on AK II, which is the representative site of the Northern Sector, this 
ware occurs from the topmost to the lowest stratum, immediately overlying the natural 
sml, and thus appears to have come into vogue even earlier than the imported amphorae, 
which are found in all layers save the lowest. With this exception (which may be accidental, 
P" ware is seen to be stratigraphically and chronologically co-extensive with 

the amphora, though it is found in much greater abundance. It both preceded and out¬ 
lasted the Arretine ware by an appreciable margin. It is, how-ever, noteworthy that the 
g^pe IS relatively more abundant in the pre-Arretine and Arretine layers of the Northern 
Sector, which sigrufies that the type became less popular after the middle of the first century 
A.D, Si^larly, in the Southern Sector (AK IV) it is seen to be commoner in the earlier 
than in the later deposits. The first appearance of the rouletted pattern at Arikamcdu 
IS therefore as early as the end of the first century B.C. or beginning of the first century A.D„ 
the approximate date of the lowest layers of AK II, while its terminal date is determined 
by the latest occupation in the Southern Sector of the town, attributable to c. A.D. 200, 

The ware was carefully potted on a (juick wheel from a fine weH-levigatcd clay which 
burned ^ey or, more often, greyish pink, the grey colour being due to the reducing condi- 
r ^ which the pot was fired. Before firing, it was usually treated inside and outside 
with a slip which, on being subjected to an inverted firing, turned black inside and showed 
variegated^ shades of grey, black, yellow or brown outside. Occasionally both faces are 
covered wuh black slip and rarely with brown. The different shades of the slip occur in 
the following order of frequency:— 


1 . 

2 . 

3. 

4. 

5. 


Greyish pink ware, grey slip inside, brown to sepia outside. 
_ » 1 ! „ black „ „ brown outside. 

Grey ware, black slip inside and out. 
n ri brown ^ 5 , ,, 

„ „ black slip with magnetic lustre (below, p. 94 ). 


Of these, the first four are of universal occurrence, while the last is confined to the pre- 
Arretine layers of the Northern Sector with an overlap in the lowest Arretin£>producing 
layer of AK II. ® 

The interior surface was often burnished while the exterior seldom received this 
attention. In some cases the polish is high, though inferior to the lustre of the ‘black 
^lishc^ pottery of northern India {Ancient India^ No, 1, 1946, p. 55)* The spectmens 
from the pre-Arretine strata are marked by.a generally bri^ter polish than those from 
later deposits. Tlte best-finished example of this type, with a remarkably high polish 
on. both faces, comes from an early layer of AK V (Northern Sector) immediately under¬ 
lying the south Wall of the ‘warehouse' and ascribable to the second uuarter of the first 
century A.D, 


^ A few varieties of the main type may be distinguished by diversity of shape, fabric 
and rouietted design (fig. 12 ). l^r has a more incurved rim and is characteristic of the Early 
base (mid and late first contury A*D.} of the Southern Sector^ while lb has the same forin 
as 1 save for the externa! ribbings, which are absent in the pre-Arretine layers but are of 
occasional occurrence m later deposits. Variants Ic-tf, distinguished by a very pronounced 
inward projection or beak, are confined to the pre-Arretine layers, although a blunter form, 
le, occurs rarely m these layers and survives occasionally (\fi) throughout the occupation, 
^sociated som^etimes with high external grooving. One or two of the latter were slmllow 
bowls rather than dishes and may have lacked the internal rouletting. 
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PLATE XXIV 
















PLATE XXV 
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A. Typt of rwleiiing 



B, Typt 7, mrkim of roMletling 
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PLATE XXVI 




A- Type t, varieties of routeaiitg 


B. Type /, coarse rotiktting 
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A. RQuhtttd ware: i,from ChaitdravaUi, Mysore; 2 and 3t/rom Amardratl 



B, Base of pre-Arteiiae pat showing hasket-impression 
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Fio. 12. Type i, roulefted ware. 
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The fouletting also shows a variety of forms (pis. XXV and XXVIA), consisting of 
minute triangles; diamonds or paralJelograms; wedges or uprights; crescents; ovals or dots; 
or an eye-shaped device which is only an attenuated diamond. OF these^ the triangles are 
the most common and occur in ail strata. The other patterns also have a long vogue 
with the exception of the eye-shaped device (pi, XXVA), which is peculiar to Ihe pre- 
Arreline layers of the Northern Sector, with an overlap in the lowest Arretine-producing 
layer of AK IL 

Lastly, we may notice varieties of this type in ^ unmistakably inferior, usually thicker, 
fabric which is commonly left unslipj^ and unpolished. The rouletted pattern, too, shows 
deterioration on these varieties, which appear to have been locally manufactured. One 
variety, of a thick gritty blackish grey ware with shallow rouletted design (pi. XXVIB, 5), 
occurs only in the Southern (later) &ctor. A solitary specimen from an Arretine level 
of the Northern Sector (AK V, 8N) shares all features of this variety but differs from it 
in having a polished black slip. Another variety consists of thick gritless grey ware with 
poor rouletting, and a third shows a scattered and rough rouletted pattern (p!. XXVIB, 2-4), 
It is significant that while these varieties are absent (with one exception from AK V just 
mentioned) from the pre-Arretine and Arretine layers of the Northern Sector and occur only 
sporadically in the later layers there, they are fairly common in the Southern Sector (AK IV) 
through all phases of its more prolonged occupation. There are also some rare examples 
of rouletted red wares of thick coarse fabric from AK IV (all periods), which are doubtless 
of local origin (pi. XXVIB, 6-8). 

Elsewhere in India only three sites are at present known to have yielded sherds of 
rouletted black ware: Chandravalli and Brahmagiri (both Chttaldrug District), in the 
northern part of Mysore State; and Amaravati (Nellore District) in the Madras 
lh'esidenc)[. The Chitaldrug sherds found in excavation have not been published but are 
^reserved in the Museum of the State Archaeological Department at Mysore,^ and others 
lave been picked up on the two sites (pi. XXVIIA, 1), A sherd from Chandravalli is said to 
lave been derived from a stratum which product two denarii of Tiberius (A.D. 14-37) 
and two fragments of imported red-glazed ware of Arretine type. This is consistent with 
the Arikamedu dating. From the same site come fragments of dishes with bevelled rims 
also analogous to the Arikamedu type. These fragments include examples with yellow- 
painted patterns on a russet ground (fig. 13, i and it)—a type of decoration widespread 
in southern India and now seen to be, at least in part, contemporary with the Arikamedu 



Fic, 13. i*ii,/rmn Chatub’avf^fi, Mysore Siote; iu~iv,from BairSf, Jaipur State ; v-vi,fr6m AmarAvali, 
_ _ Madras Presidency. § 


' For a preliiiuiiai}f account of the Chandiavnlll escavaliotjs, s« ‘ Escavations al Cliandravalli', Supplement 
to ihe Annual Report of the Mysore Archaeological Deparimenf for the year 1929 (flangalons, 1931). 
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f^\jt sherds of rouletted ware of Arikamedu 

22^ tvrS ril9i Madras (pL XXVIIA, 2 and 3), and rims of the 

picked Up on the Amaravati town-site (fig. 13, v and vi). 

cenerallv ^ figment of a dish with an intumed beaked rim 

hrnwn Arikamedu type and with a hard grey fabric and polished 

Miiwim Hi Bairat and is preserved in the Archaeological 

WHK rniiWt^ QrtH fragment is too small to indicate whether the base 

k ?c ^ assumed. The rim, unUke the Arikamedu 

^*^i 7 rtr w further example of similar ware from Balrat (fig. 13, iv). 

For other resemblances between northern wares and those of Arikamedu, see p. 93. 

Hie following arc selected examples of Type I ajid its variaals (fig. 12);— 
rim ^ grey ware ef fine fabric wifo black slip inside and on outer base, and light brown on outer 

extern fit narinjitirtn^^*^ sp«™en jlliwtratcd has, however, individual features in an inconspicuous 

r f ““ K ”” Jess than half-way round the pot. Like a 

D rouletling. From a pre-An-etinc layeT(AK V, 11 A); early first 

nairJm patches on exterior and black-slipped interior, and two rings of rouletted 

?i?iv'^ pronou^ inward curve. From Pottery Group A, Early Phase of 

AK IV, containing an Arreunc sherd stamped FTTA; mid first century A.D, 

if’ V i'*“* *‘1^1 on the exterior. From the ‘ Arretine' horizon, AK V, 8N. 

Fahric unusually promin^t b^ed rim projecting inward, and a series of cxtctnal grooves. 

Fabric as 1, From a pre-Arretme byer (AK V, 11 A). j p -f e 

hin^ \1l thinner variety of Ic with a more incurved side. Polished grey ware of fine fabric, greyish 

blue slip iMidc and on outer ba^, and li^i brown on exterior rim. From a pre-Afretinc layer (AK V, 11 A). 

ki»t- * .1 polished greyish brown ware of fine-grained fabric with a blunt but prominent notched 

beak and external groove. From a pre-Arretinc layer (AK 11,14). 

f A ir Vr I polished black slip inside and brown outside. From a layer containing Arretine ware 

(AK II, llC);firsi hairoffirstcentuiy A.D. ^ 

mi» r.!f th patchy. S^pc similar to if. Traces of greyish black slip. A svastika 

cut on thc^ouwidc after fifing. Horn the Utc Pha« of AK IV; probably second Jntury AD. 

I but slightly mferior warc^ black internally and brown exiermlly, with blunl beak and high 

cx er^l grooving. This example presents a small bowl rather than a dish, and may not have had imcmal 
roulctting From Pottery Group A on AK IV; approximately mid first century A.D, 

Blunt beak and high external grooving; former presence of internal roulettJng 

uncertain. From Southern Sartor, ‘Mam Drain' Period, first-second century A.D. 

B. Local wares 
ffttradiictory note 

n 4 - this report have dealt mainly with imported wares or motifs. 

ut by the greater mass of *h| Ankamedu pottery coasisted of local wares, to which 
the imTOrted material now for the first time gives an approximate chronology. 

f few exceptions, the local pottery was turned on the wheel. The exceptions 
^ cj^s of portable ovens, rings of ‘ring-wells’, some large troughs and storage jars, 
of 75, the last being partly wheel-turned and partly hand-made The 
.*^^1 degrais^nts are ^nd and gnt, but mica and straw or husk are occasionally used for 
fabne ^ porous clay containing a Fair amount of sand, 

wbch burn^ pmk or greyish red to light under oxidizing conditions of firing and dull 
gr y o gre^sh black under reducing conditions In the kiln. For a special class of grey or 
^e^sh pink waiM a supenor quality of clay, free from grit and reiSrkably fine-^ihed, 
as employed. Slips are fairly common, and a fair percentage of the pottery was either 
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salt-glazed (below, p. 93) or treated with a burnished slip. The vast majority of the types 
are plain and utilitarian in character. Decorated types are rare, and decoration is generaUy 
simple and primitive in character, the commonest being finger-tip ornament, 

A small percenmge of Arikamedu pottery was subjected to inverted firing, i.e. was 
placed upside-down in the kiln with a fair quantity of carbonaceous matter stuffed inside 
As a result of this firing, the whole of the interior and the portion of the exterior (usually 
the nm) which came into direct contact with the fuel turned jet black, and the remaining 
outer surface became red under oxidixing conditions and grey under reducing conditions 
in the kiln. For the sake of brevity we shall refer to the former as black-and-red ware and 
the latter as black-and-grey ware. The effect was strikingly picturesque if the pots were 
treated with a shp and salt-glazed (below, p. 93) in course of firing, a feature which is 
characteristic specially of the ‘Arretine’ period of the Northern Sector (first half of first 
century A.D.). 

For purposes of classification, the local pottery is divisible into two broad groups, 
the first coming from the Northern Sector and the second from the Southern. The wares 
j ^ earliest layers of the Northern Sector are predominantly grey, with a sprinkling 
ot red wares mostly painted with haematite or bright red slip. In later deposits of this 
^iwtor there was a progressive increase in the quantity of red ware, until it assumes parity 
with the ^ey and finally outnumbers the latter as the top layers are reached. In the 
Southern Sector the occupation of which began later and lasted later, a crude type of 
pottery overwhelmingly red in colour is predominant. Though many types of the Northern 
Sector are present here, some new varieties of familiar types and a number of altogether 
new types tn ewdence* whilst the fabric, even in the earliest layers, is generally inferior 
^^that of the Northern Sector, and becomes increasingly degenerate towards the top layers. 
The conclusion is t^t the pottery of the Southern Sector represents in the main a continued 
process of devolution already incipient in the later layers of the Northern Sector. The 

of new types in the Soutbem Sector seems to indicate, however, that 
other innuences were at work alongside the normal processes of evolution or devolution, 

., ccmv^ience of study, the local pottery and other finds from Arikamedu may be 
evidence-^^^ followmg chronological classes, corresponding with the strattgraphical 


A. Northern Sector (first century A,D.); 

(1) ‘Pre-Arretine", i.e. finds from the layers underlying those which yielded 

Arretme pottery ascribable to the end of the first century B.C, or the 
beginning of the first century A,D.; 

(2) Arretine , he. finds from the layers yielding Arretine pottery, and other equivalent 

^st half of the first century A.D. (mainly c. A,D. 20-50): 

(3) Post-Arretine , i.e. finds from all the upper layers, which in the absence of any 

i^ificant sub-divismn will be dealt with together. They are of the mid or 
late first century A.D, 

Southern Sector, mostly AK IV (mid first-second century A D) • 

of first centuiv A.D,; 

(2) Early Pha^’, mid or late first century A.D.; ^ 

Period’, i e. finds contemporary’with the elaborate system of drains 
connected waUs of Middle Phase, sub-period 1; first-second century 

(4) Late Period , i,e. finds contemporary with the additions and restoratioas 
to the mam dram and other connected walls of Middle Phase, sub-periods 2 
ana 3; second oentuiy A.D.; 


B. 
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A. Type 6, boat showias basket-impression and graffito decoration 


Decorated sherds from pre-Arretine layers 
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B. Decorated sherd from pre-Arretine layers 
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PLATE XXX 




A. Decorated sherds from Arretine Ia^'ers 


Decotafed sherds from Southern Sector^ Fre-stracSurol Phase 
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A. Gra^io ; Southern SecWr^ 
Middle Phase* \ 


Bn Fre-Arrerine sherd, 
NorfJiern Sector. { 



C. Famrcd and irtcised sherds ; Southern Sector, Early Phase* j 





To face plate XXXJ 


PLATE XXXII 




B. Decorated &herds ; Southern Sector^ L&te Drain Phase 
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(5) Late Phase , i-e- finds belonging to a period when the earlier structures were 
entirely discarded and their place was taken by a few isolated and fragmeiitary 
walls here and there; second century A*D., or later. 


A(t). Ere-Amiwe {laiepst centurjrB.a Qr e<tfly first century The pfc-Arreiine or earJiest group of 

l^ttciy from Artk^cdu comes from the lowest layers of the Northern Sector which are now submerged from 
2 feet to 10 feet below mean scadcvel. The pottery from the following layers arc included in this group:— 
r layer 12 (undcriying the lowest Airetine layer}. 

AKn\ „ 13 

(A-P)1 „ 14 

1 , „ IS (overlying the natural soil). 

AK n (I-X) — flayer 12. 

\ ,, ION = 11 A. (These layers are equivalent respectively to 13 and 14 of AK n.) 


The pottery from these ^ly layers is piedominantly grey and of a coarse to medium fabric, usually treated 
with a greyish dmlky slip w^ch is not infrequently polished or salt-glazed. The only exception occiu^ in the 
low«t layer of ^ If which has yielded more red than grey ware, but, as little pottery of any kind was found in 
this layer, which presumably represents the old foreshore, the exception cannot be stressed 

The distinctive feature of this group is the occasional use of a bluish chalky slip, which is absent on po ttery 
from later deposits. It occurs oo a fair aumber of common grey-w-dre pots bcloD^ini to Tvoes 3 4 8 ^ 11 
21. 24, 28, 30. 31 43. 48 59 74 93101. An,ly«. L, d^Vlulky mL? SnsSTofM 
suspension of kaolin, while the bluish shade is due to traces of ferrous oxide ‘ 

Salt-glaz^ bowls of Types 9, Wand of a polished biack-and-grey fabric are also characteristic of 
this group. Another feature peculiar to it is a black slip with magnetic lustre {mdeuetk oxide of irou) which 
occurs o^sjonally on Types 1 , 2 and 9 (below, p. 94). A majority of the characteristic types of Arikamedu 
are already present m this group. These include Types 1-4. 8-12, 21 . 22, 24, 25, 28. 30. 31 34 48 S4 

55, 59, 60, 70, 72, 74-76, 82-84, 87-88, 93. 97 and lOL ^ . 4 , 4 : 8 , ju, J4,48, 54, 


Om^cntation is rare on the pre-Aitctine wares and comprises, besides finger-tip ornament, simple incised 
and applied designs and patterns impressed deliberately or accidentally from mats or baskets (pis XXVllB 
XX^B 4^^. A blacfc-and-red ware dish of Type 6 is remarkable for the mat-impressions on its exterior base 
which IS further embellished with a lotus design incised after baking (fig. 15, T™ 6; pi XXVIllA) Other 
devices arc: a row of oblique wedge-shaped slashes on a fragmentaiy vessel of buff ware (pi XXXIB) * incised 
hemng-bone patterns on a number of storage jars (pi. XXIX.4, 1-2: 10-11): incised zig-zags on the niik of a 
basm (pi. XXVniB, 3); raised bands with cross-hatched pattern on storage jars and basins (fig. 30, Types 83 a^ fi 
83fr ■ pi. XXIXA, 7-9); and indentations within incised horizontal and vertical grooves (pi. XXIXB)^^ 

A(2). Contemporary with Arreiine (c. A.D- 20-50).—The pottery contemporaii with the Arretinc 
wares is distinguished from the pre-Arretinc groups by the absence of ihc markedly bluish chalky slip 
the only exceptions occurring occasionally in the lowest Arretinc-producing layer (AK IJ, S eiecn} whiS 
yielded eleven sherds with this slip. Of these, sU belong to Type 9, four to Type S and one to Type 9 A as'aeainst 
fifteen, thirty-four and ml respectively with other varieties of slip from the same stratum. Other overlaps from 
the previous groups consist of two examples of black slip with magnetic lustre (below, p. 94 ) and two fraemcnis 
of polished black^d-grey ware bowls of Type 9/i. These overlaps confirm the general continuity of culture 
OS ibe sjto. '' 

The pottery of the Arretinc phase, like that of the pre-Arretinc, is predominantly of a coarse grey fabric 
and is usually treated with greyish (not bluish) chall^ slip which is often salt-glazed (below, p. 93 ) or iwlished 
A trend is, however, noticeable towards a gradual increase in the frequency of red ware throughout tim phase 
until we find the red and grey ware in approximately ^ual quantities in the latest Arreime-producmg strata ’ 
Many types s urvived from the preceding period into this, but some new forms such as Types 18 I So 49 
61, 69 and 73 were introduced now for the first time. > * ■ 

Mottled ware is also pixuliar to this ^oup. A small number of slipped and salt-glazed pots of Types 4 8 
and 24 exhibit patches of pink colour variegated with greenish grey, with striking effect. On a dish o^ype 8 


*■ Idfonnatioe frem the Cbcuiist, Arcbaeelogical Survey of India. 
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occufs an irregular scaly design in greenish line on a background of salt-glazed chalky slip. It is, however, 
difficult to ascertain whether the mottling was merely accidental or deliberate. 

Black (as distinct from dark grey) ware is represented in this period by half-a-dozen specimens belonging 
to Types S, 9 and 4J, as against a solita^ example in the pre-Anetmo group. 

Omameated pottery is even rarer in the Arretine phase than in the pre-Arredne. Of painted decoration 
there is a single fragmentary specimen, too minute for illustration, showing faint bands in black on a light red 
ground. Of incised ornament, the most noteworthy is the svastika scratched after baking on two Fragmentary 
bowls of Type 9 (pi. XXXA, 2-3). A variety of basket-impression is an innovation of this period (pi, XXX, I). 
All other patterns are survivals from the preceding phase. 

A(3}. Posf'Arretine {second half of first century A.D .).—In the post-Arretine period of the Northern 
Sector the principal types and fabrics remained substan tially the same as in the preceding periods. The only 
difference occurs in the relative incidence of the red and grey wares, of which the former now becomes 
predominant, thus indicating a change in technique. The muffled kiln, or bring under reducing conditions, 
appears to have lost favour with the potter of the post-Arretine period, who developed a growing fondne^ for 
the open kiln or firing under oxidizing conditions. 

Another change in this period consisted of a diminution of the vogue for burnishing and salt-glazing. 

Such utilitarian devices as spouts and handles are now in greater evidence, though they are still far from 
common. Spouts and Jug-handles, of which there are two varieties, are innovations of this period, and are 
continued in the Southern Sector. 

New forms introduced in this period were Types 5, Sf, 8jf-h', 9fg, 29, 32, 33 , 38, 41, 53, 71, 78, 8Cta. 113 
and 116. 

Some of the old types undergo a slight modiffcation in this period or produce new varieties. Thus we get, 
besides the itormal form, a thicker variety of Type 9w in red ware with a roughly brushed surface on which no 
care has been taken to obliterate the corrugations produced by the wheel. This new variety continues in the 
Southern Sector and gets progressively more degenerate there. Further, a highly burnished variety of Type 4, 
with a distinct ware and fabric, is peculiar to this period. 

Haematite slip is rare in this as in the Arretine class and occurs only on a few sherds of Types 9/i-f and 42. 

Most of the decorative motifs of the preceding periods survived in this phase. The only innovation is a 
stamped design of rosettes occurring on a rod-ware fragment (pi. XXXIIA), 

B(l)^5). Pottery from the Southern Sector {late ftrst-second century A.D ,).—The two sites excavated in the 
Southern Sector, AK I and IV, both showed extensive disturbance at the l^nds of brick-robbers, and only 
AK IV produced significant layers (above, p. 26). 

This Sector represents an essentially rod-ware culture which contrasts with the grey-ware culture of the 
Northern Sector. As we have seen (p, W), the transition from grey to red ware was achieved by slow stages, 
which were all traversed in the Northern Sector, so that the monopoly of red ware tn the Southern Sector does 
not indicate a cultural intrusion there. The essential continuity of the two Sectors is corroborated by the 
survival of most of the characteristic types of the Northern into this Sector. In the latter the pottery tends to 
degenerate in course of time, becoming progressively coarser and more devoid of slip in the upper levels. The 
retrograde tendency is noticeable as early as the Early Phase and becomes a regular feature of the later wares 
from the Late Drain Period onwards. 

Towards the close of sub-period 1 of the Early Phase a large heap of pottery was dumped in a sealed pit 
and is called ‘ Pottery Group A*. This Group contained an Arretine bowl stamped ITTA (above, p. 40), half-a- 
dozen pieces of imported amphora, the base of a pot bearing a Prakrit graffito, and a largo number of familiar 
types with variants. 

Ornamentation is as scarce in this Sector as in the Northern, and is indistinguishable from it. From the 
Pre-«rgctural Phase of this Sector, three sherds bear incised criss-cross patterns (pi. XXXB, 2-4); two are deco¬ 
rated with oblique slashes (pi. XXIXB, 5); the base of a grey-ware bowl is stamped on the interior with a row 
of lotus petals comparable with those on fig. 36, Type 14I (pL XXXB, 1); while a rouJetted sherd (Type 1) bears 
a graffito of lotus stalks (pi. XXXB, 6). From the Early Phase comes a small carinated vessel of thin fabric, 
decorated with slanting rows of dots in white paint on a red-slipped surface (pi. XXXIC, 1), Another sherd, of 
Type 8, bears deep slashes on the interior (pi. XXXIC, 5), Mat-impressions arc still frequent (pi. XXXIC, 2-4). 

To the Mam Dram Period belongs a sherd bearing a graffito of a double swastika (pi. XXXTA). 

The d^orated sherds from tbo Late Drain Phase include a fine grey-ware bowl stamped on the interior of 
the base with conventional lotus petals similar to Type 141 (fig. 36, pL XXXIIB, 3); a jar-ffaement bearing 
mcised palm-leaf ptlern (pi. XXXflB, 1) and a sherd with criss-cross pattern (pi. XXXIIB, 2). 
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•'“ layers yiddcd Sherds of Chifl«« cdadoa ware, 

evidently deposited during the spoliation of the site in the middle ages (below, p. 91), 

Types 2-148 

r\m W'? JyP® I (P‘ 46) but lacting the inward projection or bealc at the 

. ^ ^ starpiy incurved side and \hc hp ts usualJy faceted at the but. unlike Type 1 

n“ arch-type and the variant 2a with a slightly thiefc^im 

SI^ ^'^Ti <^«pation of both Sectors, though they are relaUvcIy morc^abundant in 

f Sector, Variant 26, with a thinner and more pronouncedly 

marklStv^iiS^r^f'^A numter of facets at the rim. is peculiar to the proArretinc layers, ^ough of a 

variant 2c shares all the other features of the type, including its polished surfaw; it is 
confined to ^e posi-Arreline strata of the Northern Sector, v , «la 

Type 3 is a dish with a beaked rim similar to Type I but, like the majority of the local types, is of an inferior 
S?sr^nn^J"r ^vfably devoid of toule^^^^ decoration.-' nSs is another ?/The ^n "^ of 

^ site, though It IS found in all penods of the two Sectors, Variant 3tf deviates from the main type i^the 
^ roughly incised concentric circles. This feature is^uliar 

p Ambne strata, while 3c occurs occasionally from the pre^Aitetinc period to the Late Phase of AX fV 
exclusively m red ware, yi tv, 

in ^'^1^ “ meurved rim and a rounded base and,amongst dish-fonns. tsnext to Type ] 

^ ^Ki ^ similar fabric to Type 3, and occurs in a variety of colours such as grey, red, bl^t- 

^d-red, or black-and-grey due to differential firing. Variant 4a, having an internally clubbed fJ, is a unique 
ff f ^ ® sharply incurved side is remarkable as much for its shape 

sLtor fabric. Only two examples of the latter are known, both from the Late Phase of the Souihran 

Type 5 IS a canoated dish with an almost straight side and is of the same coarse fabric as Type 3. This is 
a very rare ty^ and docs not occur earlier than the post-Airetinc period in the Northern Sector and the Early 
msc JO the ^u^ern. Variant So differs from Type 5 in having a slightly concave profile, while 56 is a dish 
of finer grey fabric peculiar to the Early Phase of AX IV, including Pottery Croup A. 

Type 6 is a rme dish with an incurved rim and flattened sagger base. The arch-lype comes from the pre^ 
^retme layers and is only found m black-and-red ware of coarse fabric. The specimen illusirated has however 
individual features in being decorated with mat-impressioiis (pL XXVniA) over the exterior of tbc bas^ which is 
™iKlhshed with a brge lotus flower incised after baking. Variants 6fl-6 are grey wares occurring exclusively 
m the p^^etine layers and are even rarer than the main type. -Variant 6a, with a lip thinner than the arch- 
type, 1 $ incised with numerous concentric grooves on the interior of the base, while 66 is disUnguished by a sliahtly 
con^ve bas^* Variants 6c-d are unique miniature dishes of fine grey ware (the former from" Poiusry Group A* 
1.C, Early Phase, and the Latter from the Main Drain Phase of the Southern Sector), which have similar profile 
as to but show a pronouncedly concave base. Variants 6o/are thicker grey-ware dishes of fine-erained fabric 
and occur at all periods m the Northern Sector and in the Pre-structural and Early Phases of the Southern Sector* 
Tj-pe 7, a dish with a rounded base, is distinguished by a clubbed and externally grooved rim. Variant 7o 
B larger m size and has a deeper groove than the main type, while 76 has a smaller rim and more rounded profile 
tj^ IS extremely rare and belongs to the post-Arretine period, while its variants come from the Main 
Dram Pl^ of the Southern Sector. The arch-type is of coarse greyish buff ware, black inside and on outer rim 
and greyish buff on the extenor of the base. Variant 7a is of bJaefc-and rod ware of coarse fa brie. Va riant 76 is 
of greyish buff ware of a fmo-graiued fabric with grey core and smoothed buff-slipped surface inside and out 
Type 8 js a dish distinguished by a sagger base and constitutes one of the most characteristic types of 
Ank^edu. It is of a coarse fabric and is generally grey in the pre-Arretine and Arretinc layers and red in ihe 
pi^t-Ajreunc period of the Northcni and all periods of the Southern Sector. Some of the grey examples are 
salt-glazed (see below, p. 93). Though it was primarily a dish, some pots of this type may also have been used 
as hds. The aich-typc and all its variants sas-o 8f-g, ij, 8/ and iq-z are found in abundance from the earliest 
to the latest occupation of both Sectors. Variants 8o-c and the miniature variety BJfc have a similar base to the 
arch-type but differ from it in rim-form. Variants 8/and 8/ are peculiar to the Arretine layers of the Noabem 
toctor, while 8g and 8y are confined to the pro-Arretiae layers. Variants 86-i form a class by themselves by 
reason of their distincUve sharpened rim-form. Similarly variants 8m-p constitute a homogeneous group in 
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the proDOunced sag of their base. Again, variants have a sharp cari nation as their conimon characteristic, 

while with roughly finished corrupted surface, belong to a separate sub-group which is characteristic of 
the latw phasra of the ^uthem Sector, though it starts in the post-Airetme period of the Northern. Some of 
the variants differ in their distribution. Thus iq is found in the post-Arretine layers of the Northern Sector and 
throughout the occupation in the Southern, while Ss-u are confined to the post-Ainetine period of the Northern 
Sector; 8e to Pottepr Group A (Early Phase) of AK TV; 8v and 3r to the Early Phase and Main Drain Period of 
AK IV; and 8y, with an intemaliy beaded riru, to the Late Phase of AK IV. A remarkable feature of variant 
Bv is that it is usually found in hlack-and-red ware, while a unique specimen of this in a smaller sire oocuts in 
the lowest Arretine-producing layer (AK C, S green) in polished hlack-and-grey ware. 

9 is a simple howl with a rounded base and constitutes one of the major types of Arikamedu. It is 
of a coarse fabric and is gencmlly grey (sometimes sah-gla39ed) in the pre-Arretine and Arretine layers, but is 
normally rod In the post-Arretine peri^ of the Northern Sector and is always red in the Southern Sector. It 
is invariably treated with slip both inside and out. Variants 9n-o, which are found throughout the occupadou 
of both Sectors, slightly deviate from the arch-lypc in the form of the rim. Variant 9o h^ a thick and nearly 
straight rim, while 9b has an internally thickened rim, and 9c a similar but sharper one. Variant 9d is a unique 
bowl from the Main Drain Phase of AK IV with grooves below the rim and a slightly concave base, while 9e, 
from a pre-Arretine stratum (AK II, layer 13), resembles the aicb-t^ in all respects save the base, which is 
markedly concave or omphaloid. Variants 9/-g are thicker wares with roughly finished surface on which no 
care has been taken to obliterate the corrugations produced by the wheel. These are characterisdc of all phases 
of the Southern SMitor, though they also occur occasionally in the Northern Sector, particularly In the post- 
Arredne period. Variants 9W, with pointed rims having a concave profile, form a group by themselves and, 
to addidOQ to the standard grey and red colours, occasionally occur also in black-and-grey (confined to the pro- 
Arretine layers) and black-and-red. 

While 9^/ and 9k are found is all periods of the Nortbem Sector and from the Pie-stnictural to the Maio 
Drain Phase in the Southern Sector, the deeper bowls 9y and 9/ arc confined to the pre-Arretinc layers of the 
Northern Sector. Variants 9 wm> have taller sides, but, while 9m is peculiar to the pre-Arretine layers, 9n-o 
oocur exclusively in the Arretine layers of the Northern Sector. Variant 9/f is a unique little bowl from the 
Late Phase of AK IV, while 9r represents the tiny bowls which frequently occur throughout the occupation of 
both Sectors, usually in coarse grey or red ware and occasionally in line greyish pink wart. Variants 9q (coarse 
grey ware) and 9s are unique bowls from the post-Arretine layers of the Northern Sector, while 9/-v having 
rini^with a slight inward projecdon fonn a distinctive sub-group. Of the Latter, 9ti is represented by only three 
examples of which two, with bluish slip, come from the pre-Arretine layers and one in hlack-and-grey ware from 
a post-Arretine layer of AK n, while 9r In bkek-and-grey ware and 9v in common red ware are unique and 
belong r^pecdvely to an Arretine and a post-Arretme layer of the Northern Sector. 

Type 10 represents a special form of cup or small bowl of grey, greyish pink or black-and-red ware of fine 
fabric, usually with a black slip inside and pink outside. It has a fiat base and tapering profile, and is 
ornamented on the interior of the sides with a row of stamped medailions between two bands of multiple incised 
grooves, with a further band of concentric grooves on the inside of the base. The medallions represent fish or 
birds, including apparently the peacock. Tliis is one of the characteristic shapes of the site and is occasionally 
found throughout the occupation of both Sectors. The only piece without stamped decoration is Ipk (from the 
lowest Arretine layer of AK m, which is also the smallest example and may have been led unstamped as being 
too thin to bear the impact of the stamp. 

Type 11 is a tall bowl with an incurved rim and a fiat base. This is one of the principal types of the site 
and is found in fair abundance throughout the occupation of both Sectors. It Is of a coame fabric and is 
generally grey (sometimes salt-glazed) in the pre-Arretinc and Arretine layers and red in the post-Arretine period 
of the Northern Sector and all periods of the Southern. It is usually treated with slip both inside and out. The 
arch-type is found in varying sizes of which the largest is illustrated. The next in popularity is 1 la which slightly 
deviates from the maio type in the form of the rim. The specimen illustrated bears a graffito inscription (see 
p. 111). Variants lib and 1 Id (the latter also with a graffito) have sharply incurved rims and are common 
in the pre-Arretine layers, though they are occasionally found in all periods of both Sectors, Variant 11c is a 
unique specimen from a pre-Arretinc stratum (AK V, 9N) in that it has a concave base. Variant lie from a 
pre-ArreUne stratum (AK H, 14) is a small thick-walled bowl with a corrugated exterior, while 11/from the 
Main Drain Phase of the Southern Sector is another small thick bowl with a slight concavity at the base. The 
last variant, llg, with a flat-topped rim, is from an Arretine stratum (AK Vllf, 5). 
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[2 IS a bowl with a wide mouth aod smalL iat base and is distinguished by a corrugated tapering body. 
This occurs throughout the occupation of both Sectors, but is relatively rare in the Northern Sector. It is 
of a coarse fabric, usually devoid of slip, and Is generally grey in the pre-Atrcline and Arxedne layers and greyish 
red in the post'Airotine period of the Northern Sector and all phases of the Southern. Variant Ma is an 
eatremely rare type characterized by an oblique-edged rira and slightly concave tapering sides. It is of a coarse 
grey or greyish buff fabric and occurs only in the pne^Arretine and Arretine layers of the Northern Sector. 

Type 13 is a grey-ware bowl of fine fabric with an externally beaded rim. This is an extremely rare type, 
the arch-type being represented by only three examples, all from the Southern Sector, and the variants by a 
single specimen ^ch, One example of the arch-type comes rrom Pottery Croup A (Early Phase), the second 
front a later layer of the Early Phase and the last from the Late Phase of AK IV. Both t3a and 13b—the latter 
a very small example—are gre^sh pink wares of line fabric, from the Arretine horizon (AK Vm, 5; AK It, 8A). 
Variant 13c from a post-Arretine layer and I3tf from a pre-ArreUne stratum (AK 11,14) are deeper bowls of fine 
grey ware, the latter having a fiat base and an tncoit^icuously beaded rim. Variant t3c is a deep red-ware 
bowl from the Pre-structuml Phase of the Southern Sector, while 13/ from a mixed group (AK VHJ, pit 1) is 
also red ware but, unlike other examples of this type, has an internally beaded rim. 

Type 14 is a shallow bowl with everted rim and is another rare type, The arch-type is peculiar to the 
Arretine layers of the Northern Sector, while 14o and 14i are unique variants in fine grey ware, respectively 
from an Arretine stratum (AK 11, IIC) and from Pottery Group A (Early Phase) of the Southern S^or. 

Type 15 is represented by a unique example. It has a rounded base and convex rim, and is of a light black- 
and-red ware. It comes from an Anetine stratum (AK n, 7 Ar,), 

Type 16 is a bowl distinguished by a flaring rim. It is represented by only two examples, of which 16a is 
coarse black-and-rcd ware from an unstratified deposit (AK I) of the Southern Sector, while 16b is of a gjej^sh 
buff fabric with polished black slip inside from the post-Arretine Phase of the Northern Sector. 

Type 17, a bowl with a flaring rim, is a rare type in polished black-and-^ey ware and is confined to the 
Arretine layers of the Northern Sector. Variant 17a Is a unique specimen in fine grey' ware from Pottery Group A 
(Early Phase) of the Southern Sector. The shape of the bases of these bowls is unknown. 

Type 13 Tcpresents a special class of fine grey or pinkish grey bowls of thin and well-burnt fabric. It is 
distinguished by a beaded rim, carinated waist and foot-ring, and has a grooved shoulder. It is noteworthy 
both for its rarity and for its careful potting. It is absent from the pre-Arretine layers of the Northern Sector 
and from the Late Phase of the Southern, but occasionally occurs in the Arretine and post-Arretine layers of 
the Northern Sector and in the Pre-structural to the Late Drain Phase of the Southern Sector. Variants I8b 
and l&c are unique examples, the former being from a mixed group (AK VITI, pit 1) and the latter from the 
Unstratified French excavations; while 13d, which is nearly double the size, is peculiar to the post-Arretine period 
of the Northern Sector. 

Type 19 is a unique bowl combining the profile of Type 9 with the foot-ring of Type 18. It is of a thick 
coarse greyish red fabric, and comes from the Main Drain Phase of the Southern Sector, 

Type 20 is another rare type, representing a series of corrugated bowls which come exclusively from the 
Southern Sector, The main type is of thin black-and-rcd ware from the Pro-structural Phase, while variant 20a 
is a thicker greyish buff ware with an intumed rim from the Early Phase of AK IV. The shape of the bases of 
these bowls is unknown. 

Type 21 ts a tiny globular bowl with a beaked and flattened rim. This is one of the minor characteristic 
types of the site and is occasionally found throughout the occupation of both Sectors. It is of a coarse fabric 
and is generally grey in the pre-Arretine and Arretine layers and red both in the post-Arretine period of the 
Northern Sector and in all periods of the Southern. Variants 2]a-b, in coarse greyish red ware, are thicker and 
squatter than the arch-type and occur exclusively in Pottery Group A (Earlv phase) of the Southern Sector. 
The shape of the bases of these bowls is unknown. J r- ^ / 

Type 22 is a lamp, It is characteristic of the site and occurs throughout the occupation of both Sectors, 
It is of a coarse fabric and is generally grey in the pre-Arretine and Arretine layers and red in the post-Arretine 
period of the Northern Sector and all periods of the Southern, Variant 22a is of a larger and relatively Jess 
populm size; while 2^ is a shallow red-wpe lamp peculiar to the Late Drain Phase, Variant 22c* distinguisted 
by a pinched soot-stained lip, is a rare variant, confined to the Late Phase of the Southern Sector. Variants 22d 
solitary examples respectively from the Main Drain Phase of the Southern Sector and an Arretine 
layer (AK IL 7 Ar.) of the Northern, 

Type 23^ is a unique lamp with a flanged collar which is ornamented with slanting applied ridgies and incised 
strokes. It is of coarse greyish black ware, and comes from a mixed group (AK VII, pit 2A) which yielded an 

60 


arikamedu 



Fig. !9. Type 24, i 
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ARIKAMEDU 


Antoine bowt CAMVR, It is not sufficiently well preserved to incUcate the presence or absence of a 

piDCbeo Iip for bolding tbe wick. 

Type 24, which is the most popular type of Arifcamedu, served as a cooking vessel, as is evident from its 
usually soot'Stamed exterior. It has a convenient carinated shape and a prominent flanged lim which afforded 
an easy ^ip. Ukc the majority of the local types this is of a coarse fabric and is generally grey (sometimes 
salt-glazed) m the p^Arretine and Apetinc layers and rod in the post-Arretine period of the Northern and in all 
periods of the Southern S^tor. It is iisuaJly treated with slip on tbe exterior surface. The ardi-type is the 
most abun^v though variants 24a-/ and 24« are also found in fair profusion throughout the occupation of both 
hectors, or the numerous varianis of the type, 24a-« are carinated and 24iN',r are uncarinatod, the reraatiimg 
varieties being too fragmentary to show the presence or absence of carination. 

Of the minated varieties, 24a^ deviate slightJy ftom the patent type in the form of the rim, while the 
rmnamder differ also in other details. Variants 2Am-p, which arc appreciably smaller vessels, are very rare. 
Thus, while 24o-o occur sporadically in the Arretine layws of the Northern Sector, 24e is a unique find from a 
pre-Arrctine layer (AK V, 11a) and 24^/ (a diminutive of 24i) from the Late Phase of the Southern S ec tor. 
Variants 24o-/, distinguished by a series of ridges at the shoulder. Just above the point of carination, form a 
sub-class by themselves. Of these 24q with a groove on the top of the rim occurs occasionally in all phaq»« of 
we Southern Sector, while 24r-/ arc unique examples respectively from a post-Arretine layer of the Northern 
Stttor, Pottery Group A (Early Phase) of the Southern and from an Arretine layer (AK V, 8N). Variant 24a 
with a thick wall and a groove on the top of the rim, occurs frequently in all periods of both Sectors. * 

Of the uncarinated varieties, viz. TAv-z, the first and the last represent unique specimens with an elliptical body 
and distmcuvc nm-forms; derived from pnc-Arreline layers (AK V, ION and AK 11,14). Variant 24 wi 5 a laxee 
vessel With a pronouncedly bulging profile, also from the pre-Arretine level (AK II, 14), while varieties 24^ 
^rora the same layer), 24/ (ornamented with a row of slanting incised strokes on tbe shoulder, from the Main 
■ Southern Sector) and 24€'e (from the Anciine layer, AK II, SA) exhibit a profile analogous 

With though they arc fragmeniaiy and have different rim-fornis. Variant 24x, which is peculiar to the 
earliest layer of the Pre-structural Phase of the Southern Sector, is a red-ware vessel with a globular body, originally 
covc^ With a lid, Type 28L Variant 24*6 is a red-ware pot peculiar to Pottery Group A (Early Phase) of the 
Muihem Sector, but deviates vc^ slightly from 24afl which is of a coarse grey fabric, from a pre-Arretine layer. 
/A 2^0 is a thicker derivative of the same in coarse red ware and is a solitary specimen from a mixed group 
V ‘ ^ unique red-ware variants, peculiar to Pottery Croup A (Early Phase) 

of the Southern Sector. Variaats 24jf-gg on the other hand, are fairly eotnraon shapes and occur throughout 
the occupation of both ^tore. Variant 24ii, however, is a unique red-ware vessel from the Early Phase of 
the Southern Sector, while 24j/ in red ware and 24kk in grey ware are confined respectively to the Late Phase of 
the Southern Sector and the lowest ArreUae layer (AK U, b green) of the Northern. 

Type 25 is a shallow carinated frying pan, its function usually being indicated by a chaned exterior. Like 
the liking vessel (Type 24), this has a prominent Hanged rim to afford an easy grip. It is of a coarse fabric 
and is generally grey in the pre-Arretine and Arretine layers and red in the post-Arretine period of the Northern 
wtor and all periods of the ^uthern. Variants 2ia~/, slightly deviating from the arch-type, are occasionally 
found throughout the occupation of both Sectors. Variants 25f and 25Jfc-/, distinguished by thick bodies with 
short rims, are peculiar to the pre-Arretine layers, while 25A is confined to the Arretine and post-Arretine periods 
of the Northern Sector. Variant 25i is a solitary red-ware pan of thick gritty fabric from Pottery Group A 
(Early Phase) of the Southern Sector, while 25j with a double carination is a unique specimen from the post- 
Arretine period of the Northern Sector. Similarly 25ffl is a solitary variant from the Main Drain Phase of the 
Southern Sector, pd 25n from a pre-Arretme layer (AK V, ION) of the Northern, Handled fiying pans are 
extremely rare, with only four fra^enta^ examples, 2So-r, which differ from each other in shape and fabric. 
Variant 25o, of a coar^ greyish red fabric from the Late Phase of the Southern Sector, has a horizontal loop- 
handle, while the remaining variants have vertical handles of similar shape;. Variant 25/ of greyish red ware is 
from a mixed group (AK VllI, pit 1), while 25q-r are of coarse grey ware, the fomer with greyish pink slip and 
tbe latter with chalky slip, respectively from the Arretine horizon (AK lU, layer 6) and from near the suiface 
of the Northern Sector. It is noteworthy that 25/ and 2Sr have on either fla nk of the handle a nail-tike pro¬ 
jection, presumably a copy of a metal prototype, ^ 

Type 26 is a pan distinguished by n beaded rim. This is a rare type and invariably occurs in grey ware of 
Mc fabric. It comes from the post-Arretine period of the Northern Sector. It has two variants, 26a and 26* 
both from a mixed deposiL * 
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F1C.2K Types 25-^27, i 
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Type 27 is a uuiqm pan with two flanges in coarse grey ware^ from a pre-Airctino layer (AK V, 9N). 

Ty'pc 2S| with a pronounced flange at the waist and a sagger base» functioned as a lid for the cooking vessel 
Type 21, a variety of which, actually covered with a lid of this type (280i was found in one of the earliest pre* 
structural layers of AK IV. This is one of the principal types of the site and is present in fair quantity throughout 
the occupation of both Sectors. The type is of a coarse fabric and is generally grey in the pre-Arretine and 
Arreline layers and red in the posi-Arretine period of the Nonhem Sector and all perils of the Southern, The 
slip on this type is normally applied on the portion above the flange, the low^cr portion being left plain. The 
arch-type is the most popular, though variants occasionally occur throughout the occupation of both 
Sectors, The arch-type deviatt^ but slightly from the vaTiants, among which 2Se-/ and 28g-/i form analogous 
pairs. Variants 23e, 28A and 28/are peculiar respectively to the pre-Arretine, Arreline and post-Arretine periods 
of the Northern Sector^ while 29g is a unique specimen from the Laic Phase of the Southern Sector and 2Bi from 
one of the earliest pre-structural layers of the same Sector. Variants 28/ir, the former from the post-Arrctinc 
period of the Northern and the latter from the Late Drain Phase of the Southern Sector, are rare varieties of 
this type. 

Type 29 is another lid-lype which shares the fabric and sagger base of Type 28 but diflers from it in being 
rimless and in having a less prominent flange^ hs arch-type partially resembles Type 28j, though it is much 
larger in size and has a diflerent form of flange. This typ^ is absent from the pre-Arxctinc and Ai^eiine phases 
of Uie Northern Sector; it occasionally occurs in the post-Arretine period of the Northern Sector and at all 
periods of the Southern. This is also true of variants 29a-b. Variants 29c-d and 29/ are peculiar to the post- 
Arretinc period of the Northern Sector, while 29e is a unique specimen from the Early Phase of the Southern. 

Type 30 is a carinated lid-type, sometimes with a thickened rim. It is of a fabric identical with that of 
Types 28 and 29 and has an analogous base form. It is fairly popular and, together with variants 3(kirh and 
30g, occurs in all periods of both Sectors. Variant 30fr, also with a thickened rim but with a wider angle of 
carioatioD, is a unique variant from Pottery Croup A (Early Phase) of the Southern Sector. The thickened rim 
is absent from the remaining varieties^ of which 20/ representing a small lid, is occEisionally found throughout 
the occupation of both Sectors, while 30/, which is even smaller than 30/, is peculiar to the post-Arrctinc period 
of the Northem Sector. Variants 30c-^ and 3Qf-/form analogous pairs, the former having an unusually pro¬ 
nounced sagger ba^c and the latter a prominently concave profile at»ve the carination. Of these, variants 30d 
and are peculiar to Pottery Group A (Early Phase) of the Southern Sector, while 30c and 30*?, the former of 
a coarse red fabric and the latter of coarse grey ware with chalky slip, arc unique examples respoctivciy from a 
post-Arretine layer and a mixed group (AK VHT^ pit 1) of the Northern Sector. 

■^Type 31 is a lid in the form of a deep cup with a rounded base and flanged rim. Like lid-types 28-30, it is 
of a coarse fabric and is generally grey tn the pre-Xrretme and Arretine layers and red in the post-Airetinc period 
of the Northern Sector and all phases of the Southern. The arch-type and variant 31 a, which is closest to it, 
occur in fair quantity throughout the occupation of both Sectors. Variant 31^, also with a promineut flanged 
rim, is peculiar to the Late Drain Phase of the Southern Sector. The remainjmg variants are all lihaUow with 
diffcrcot rim-fonns and are extremely rare. Variant 31c with a short heavy flange is confined to the Pre- 
siructural Phase^ while 3li^ with a heavier flange is a unique example from the Late Dram Phase of the Southern 
^tor. Variants 31^/* the former distinguished by a thick clubbed rim and the latter by a ritn showing both 
inward and outward projection, are sohtary specimens belonging to the post-Arrctine period of the Northern 
Sector, 

Type 32 is a lid in the form of a shallow dish with a rounded base and internally beaded rinip It is usually 
of a fine grey fabric, though tw^o specimens are known also in coarse greyish red ware from the Souihcrn Sector. 
It is a rare type but appears sporadically in the post-Artetine period of the Northern Sector and all phases of 
the Southern. This is also true of variants J2a-b^ while 32c, representing a small lid* is a unique example from 
a mixed group (AK HI, pit 2). 

Type 33 is a vciy rare type of lid with base similar to Typo 32 and a thick rim showing an inward projecdonp 
It is of a coarse greyish red fabric, though a solitary example of it is known also in fine grey ware from the Late 
Phase of the Southern Sector. The main type and variant 33a occur sporadically in the post-Arretine period 
of the Northern Sector and all phases of the Southern, while 33b is a unique variety of larger size from Pottery 
Group A (Early Phase) of the Southern Sector. 

Type 34 is another lid-type in the form of a dish, distinguished by a sagger base aud inverted rim. It occurs 
occasionally throughout the occupation of both Sectors. It is of a coarse fabric and is gienerally grey in the pre- 
Arietioe and Airetinc and red in the post-Arretine period of the Northern Sector and all periods of the Southern. 
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Usually ii is U-eated with a slip on the iaterior face but never on the exterior. Variants 34ii-r, the first two 
showing slight deviation from the archetype and the last having a clubbed rim, are peculiar to the Arretine layers 
of the Northern Sector, while 34<f is a unique specimen from a pre-Arrctiiic stratum (AK H, 14J. 

Typo 35 is a lid distinguished by Banges at the rim and the waist and represented by only two specimens, 
which are jllustratod (Types 35 and 35a), Both are of a gritty micaceous buE fabric, the former coming from 
Pottery Croup A (Early Phase) and the tatter from the Late Phase of the Southern Sector. 

Type 36 is a saucer^shaped lid with a sagger base and thick solid knob-handle in the middle. This type 
is very rare and the few examples of it vary in rc^nd to the shape of the knob and rim and arc consequently all 
Illustrated. Variant 36a is a Iragmeataiy coarse grey-ware lid from a pre-Arretine layer (AK V, ION), white 
36^, representing the only complete piece, is of a cruder grey fabric from the AjTetine horizon (AK Vm, 
layer 5), Variant 36e, from a mixed deposit (AK Vm, spoil trench 3), is a thick grey-ware lid with smooth 
chalky slip on both faces and has a tong fragmentary knob, while lid is of a coarse greyish red fabric with 
haematite slip on both faces from Pottery Group A (Early Phase) of the Southern Sector. Variant 36e is of 
greyish buff ware, knob missing, from an Arredne layer (AK IL, l OA). 

Type 37 is another dish-shaped lid, characterized by a groove below the point of carination. It is of a fine 
grey fabric, and is represented by only two specimens, one from Pottery Croup A (Early Phase) of the Southern 
Sector and the other from a mixed group (AK VIll, pit 3), 

Type 3S is a combined cup-and-saucer shaped lid with a rounded or sagger base, and is represented by four 
fragmentary examples all of which have unique feature and are illustrated as variants. They are of coarse 
greyish red ware with red slip inside and, except 38e, come from the post-Arretine period of the Northern Sector. 
Variant 3Sa is in the form of a thick large saucer with the central cup broken oBT, whiJe 38^ is a smaller lid with 
a rounded base and preserves only the lower portioo of the cup. Variant 3Sc from au unstratified deposit 
(AK f) of the Southern Sector shows a mde flaring rim and well-preserved shallow cup, while 38<f Is a thick 
deep rimless saucer with only the stump of the cup remaining. 

Type 39 is a lid characterized by a hollow knob with a neck. Like Type 38, it probably had a saucer-shaped 
body which is missing. Only two fragmentary examples of it have survived. Variant 39a is of a coarse greyish 
red fabric with red slip on the upper face and conics from the post-Arretine phase of the Northern Sector, while 
variant 396, from a mixed deposit (AK Vm, pit 1), is squatter in shape and of coarse grey ware with a chalky 
slip on the upper face. 

Type 40 is another lid-type with a hollow knob-handle, which, unlike Type 39, is conical in shape. This 
occurs exclusively in the pcsi-Arretine layers of the Northern Sector and is represented by three fragments of 
varying shapes which are all illustrated. Variant 40a, the best-preserved, shows a complete knob and is of 
greyish bulT fabric with chalky slip, while 406, of which only the lower half of the knob remains, is of coarse 
greyish red ware with red slip. Variant 40r is a fragment of a coarse grey fabric with chalky slip. 

Type 4t is a carinated lid or dish with a sagger base and is distinguished by a thick body, beaded rim and 
extemaily grooved neck. It is of a coarse greyish red fabric, sometimes with a red slip on the outer face, and 
occasionally occurs in the post-Arretine period of the Northern Sector and all phases of the Southern. Variant 
41a resembles the main typo in all respects save that the angle of the rim is oblique. This variant is peculiar 
to the Southern Sector but occurs throughout the occupation of that Sector. 

Type 42 is a small pot with a flaring rim, narrow neck and globular body. It probably functioned as a water- 
vessel, a similar shape both In potteiy and metal being still used in many parts of India for this purpose. Tlijs 
type is of a coarse fabric and is generally grey in the pre-Arretine and Arretine layers and red in the post- 
Arretine period of the Northern Sector and at all periods of the Southern. The main type and variants 426-c 
occur occasionally throughout the occupation of both Sectors. Variant 42a, a solitary tiny model of the arch- 
type, is of red-slipi^ coarse red ware and comes from Pottery Group A (Early Phase) of the Southern Sector. 
Variants 42b~d deviate from the arch-type in exhibiting a progressively increasing bulge at the belly. Variants 
42d-e are peculiar to the post-Arretine period of the Northern Sector, the former being of a coarse grey fabric 
with polished chalky slip and the latter of coarse greyish red ware with a slight rib at the shoulder and above 
the nock. Variant iy represents a diminutive vase, of a shape approaching 42c, of chalky slipped thin coarse 
grey ware, from a mixed deposit (AK VIII, pit 3). Though fragmentary, variant 42g^ appears to haw a pep- 
shaped body with an pusually long neck, while 426 shows a still longer neck. Variant 42g is of a coarse greyish 
red fabric with red slip and is a solitary example from Pottery Group A (Early Phase) of the Southern Sector. 
Variant 426 occasionally occurs throughout the occupation of the Northern Sector and Is grey in the pre- 
Arrmine and Arretine layers and red in the post-Arretine. Variants 42i-jf are rare; they are of a red-slipped 
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coarse greyish red fabric froin the post-Airctine phase of the Nonhem Sector, the fonner being distinguished 
by a grooved shoulder and the latter by a short rim and a rib at the shoulder. Variant 43^: is a unique little 
pot of buff iware, from an Arretlne layer (AK II# 8A)* 

Type 43 is a larger water-vessel than Type 42, usually with a recurved or thickened rim* short neck and 
globular body* and is doubtless a ghafa {i.e. vessel for fetching and keeping water) as used down to modern 
rimes in many parts of India. This is one of the principal types of the site* occurring throughout the occupation 
of both Sectors. It is of a coarse fabric and is generally grey in the pro-ArreUne and Arrerine layers and red in 
the post-Arretinc period of the Northern Sector and all periods of the Souihem. Variants 43fF, 43d-/ 43A-i 
and 43A: occasionally occur through all periods of both Sectors. Variants 43iNc have an exceptionally recurved 
or hooked rxffi, the former being of coarse grey ware from a pre-Arretine layer (AK V, HA} and the latter of 
coarse red ware from the Pre-structural Phase of the Southern Sector. Variants are disringuished by m 
internally beaded rim. Of these, 43g in coarse grey ware is peculiar to a pre-Arretine layer (AK II* 14), while 
43y is a unique piece in black-slipped coarse grey ware^ decorated on the neck with irregular rows of pin-prick 
ornament, from an Atretine layer (AK V, SN). 

Type 44 is of black-slipped grey w^are of fine fabric, and has a distinctive flaring high neck and everted rim. 
The rarity of the type combined with its careful potting shows that it belonged to a superior class of vessel. The 
arch-type* which is figured from the best preserved specimen, has a series of fine grooves on the shoulder. The 
body of this type is either round or eUiprical, probably the latter# but the shape of its base is not knowm. Its 
variants, which are very^ fragmentary, dev^iate from the arch-iype in the form of the rim. While variants 44ar-c 
occur sporadically throughout the occupation of both Sectors, variants 44d-e are peculiar respectively to the 
pre-Arretine and posi-Arretiue period of the Northern Sector* and 44/ to Pottery Group A (Early Phase) of the 
Southern Sector^ 

Type 45 is a fragmentary vessel of a ware identical with that of Type 44. It has a neck similar to that of 
Type 44 but with a distinctive knobbed riim This type is extremely rare# and together with variants 45a-i 
occurs sporadically throughout the occupation of both ^tors. 

Type 46 is a neck-fragment of a jar with an everted rim. It is of a thin greyish red fabric with red slip, and 
comes from the Pre-structural Phase of the Southern Sector. 

Type 47 is repfcsentcd by a solitary complete specimen from the French excavations (Northern Sector* 
approximately itiean sca-level* equivalent to our Arrctinc levels) and is roughly assignable to the earlier half 
of the first century A,D* It is a coarse greyish red-ware pot of an ovoid shape* but smaller in size than 
Types 43-44, and has a distinctive grooved rim* 

Type 48 represents a large storage jar with a wide mouth and flaring rim# but otherwise of an unknown shape. 
This is one of the characteristic types of the site and occurs occasionally throughout the occupation of both 
Sectors. It is of a coarse fabric and is usually grey in the pre-Arrctinc and Arrctinc layers and red in the post- 
Arrctine period of the Northern Sector and all periods of the Southern. It has invariably a slip on the outer 
face. Its variants (4^a-e) have the same fabric and distribution. 

Type 49 is a rare Jar-type with a wide neck and short flaring rim, akin to Type 48* which it also reseinhles 
in fabric. It occurs sporadically in the ArrcLine and post-Arretinc layers of the Northern Sector and through 
all phases of the Southern, It invariably shows a slip on the outer face, and is generally grey in the Arrctinc 
layers and red elsewhere. 

Type 50 is a very rare type of jar with a flaring and thickened rim. Its size is smaller and neck relatively 
narrower than that of Types 48-49. This type invariably occurs in coarse greyish red ware with a red slip 
outside, and is confined to the pre-Arretinc layers of the Northern Sector. 

Type 51 is another rare type of jar distinguished by thin walls* a small rim and hardly any nock* The 
complete shape of the type may be visualizied from its two diminutive variants, 51e-/. both of coam grey ware 
with diall^ slip from the Arretine layers (AK II* 7 Ar, and 8A) of the Northern Sector. The main type with 
a rolled rim occurs exclusively in the Pre-structural Phase of the Southern Sector and is of a red-slipped coarse 
greyish red fabric; while variant Slti* with a sharp externally beaked rim, shares the fabric with the main type 
and is a unique piece from the Late Drain Phase of the same Sector^ Variants 5ifr-^# like 51c/ arc chalky- 
slippcd coarse grey wares* occurring exclusively in the Arretine layers of the Nonhem Sector, 

Type 52 is a large jar with a wide flaring neck and externally clubbed rim. The type is rare but occurs 
sporadically throughout the occupatioa of the Northern Sector* It is of a coarse fabric treated with slip outside 
and is generally grey in the pre-Arretine and Arretine layers and La the post-Arreiine, though exceptional 
red examples occur in the pre-Arretine and grey in the post-Arretme period* Of the variants# 52a is 
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characteristic of the Arretine layws with aa occasional overlap into the post-Arretino phase, while 52h-e, the last 
showing a slightly recurred rim, are peculiar to the posl^Arretine phase. A solitary specimen of variant 52c is 
of coarse greyish blade ware with block slip. 

Type 53 lepreseots a small water-vessel, characterized by a spherical body, narrow neck and pronounced 
rim with an internal groove. It is a rare type but occurs sporadically in the post-Arretine period of the Northern 
Sector and all phases of the Southern. The type is of a coarse greyish red fabric, usually treated with red and 
sometimes with haematite slip. A freak variant of this type, S3r, is of a coarse greyish black ware with black 
slip from the lowest Arretine layer of the Northern Sector (AK n, S green). Variant 53a, which is closest to 
the main type, is peculiar to the post-Arretine period of the Northern Sector, while 53^ and 53d are confined 
respectively to the Fre-striiciural and Early Phase of the Southern Sector. Variants 53c and 53/ arc neck- 
fragments of larger jars, the former coming from a miaed group (AK VllI, pit t) and the latter from the i.ate 
Phase of the Southern Sector. 

Type 54 Is a meditim-sLzfid jar with a narrow neck and thick ouii-turiicd rim. The shape of its lower part is 
not known. This type is occasionally present throughout ihc occupation of both Sectors. It is of a coarse 
fabric, usually trcati^ with slip outside, and is generally grey In the pre-Arretine and Arretine layers and red in 
the post-Arretinc layers of the Northora Sector and all periods of the Southern, though red examples occur 
exceptionally in the pre-Arrelme layers and grey in the post-ArrelinCr Variants of this type arc rare. Variant 
S4a, of a chalky-slipped coarse grey fabric* is peculiar to the posi^Arrctinc phase of the Northern Sector, while 
54A, of red-slipped coarse greyish red ware^ is a unique piece from a pre-Arretlne layer (AK II, 14J. Variant 
54c is of rcd-siippcd coarse red ware and comes from the PrC'structural Phase of the Southern Sector. 

Type 55 is a rare jar with a high neck and flaring rim, occurring sporadically throughout the oecupatiod 
of both Sectors. It Is of a coarse fabric treated with slip outside, and is generally grey in the pre-Arrettne and 
Arretine layers and red in the post-ArreUnc period of the Northern ^tor and all phases of the Southern. The 
shape of this type below the shoulder is unknown. 

Type 56 is the upper part of a fairly large jar distinguished by an undercut rim and a series of grooves on 
the shoulder. It is a type confined to the post-Arretine phase of the Northern Sector and h in variably of a coarse 
greyish red fabric with polished red slip (often of haeinaiiie). Variant 56ff^ of coarse greyish buff fabric with 
pale red slip, is derived from an Arretine faj-cr (AK fl, 7 Ar.). 

Type 57 is the upper portion of a large jar with obliquely Banged rim, wide neck and (edged shoulder. This 
is a very rare type^ represented by a few examples of light red or chalky-slipped coarse grey fabriCp from the 
Arretine and post-Arretinc phases of the Northern Sector. Variant 57^, represented by a solitary specimen from 
the Late Drain Phase of the Southern Sector, is of a red-slipped coarse greyish red fabric and shows a sharper nick 
at the shoulder than the main type. 

Type 5S is a jar of thin ware^ with a Baring rim and lodged shoulder. This is nnolher rare type, ocscurring 
sporadically throughout the occupation of both Sectors. It is generally grey iu the pre-Arretinc and ArreUnc 
layers and red in the post-Arreiine period of the Northern Sector and all periods of the Southern. Variant 
of a thin micaceous buff fabric and with a more flaring rirn than the arch-type, is peculiar to the Arretine layers 
of the Northern Sector, while variants 53h-c, with more splayed rims and sharper shouider-ledges, are of a fme 
light red fabric and occur in the Early Phase of the Southern Sector^ including Pottery Group A. Variant 58tf, 
from the Late Phase of the same Sector, shares the shape of 586-c but is of a thicker and coarser greyish red 
fabric with red slip. 

Type 59 represents one of the largest and most characteristic storage-vessels of the site, with a wide Baring 
mouth, thickened rim and one or more ridges on the shoulder. It is present in fair quantity throughout the 
occupation of both Sectors. It is of a thick coarse fabriC:, treated with slip outside, and is generally grey in the 
pre-Arretine and Arretine layers and red in the post-Arretine period of the Northern Sector and all periods of 
the Southern. This is also true of variants 59a and 59c-rf, which occur everywhere. Variant 59ii with a thicker 
and blunter rim is of a red^slipped coarse greyish red fabric and is peculiar to Pottery Group A (Early Phase) 
of the Southern Sector. The shape of the base of this type is unknown^ 

Type 60 is a large storage-jar with wide moutK sharply everted rim, short neck and multi-ridged shoulder. 
This is one of the characteristic types of the site and occurs in fair quantity throughout the occupation of both 
Sectors. It is of a thick coarse fabric* treated with slip outside* and is generally grey in the pre-Airctine and 
Arretine layers and red in the post-Arretine period of the Northern Sector and all phases of the Southern. 
Variants 6(khh share the range of fabric and distribution of the arch-type, while variant 60f, of a red-slipped 
coarse greyish red fabric, is peculiar to Pottery Group A (Early Phase) of ihe Southern Sector* The specimen 
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illustrating variant (Ob ha$ an individual feature in bearing a row of oblique slashes as decoration on the inside 
of the neck. 

Type 61 is a jar of a size smaller than Type 60, with a wide mouth, clubbed rim and hardly any neck. This 
type occurs occasionally in the Amtine and post-Arredne phases of the Northern Sector and throughout the 
occupation of the Southern. It is of a thick coarse fabric, usually treated with slip outside, and is generally 
grey in the Arredne layers of the Northern Sector and red elsewhere, Variants t\a^b share the range of fabric 
and distribution of the main type, while variants 6I(^ are of a coarse greyish red fabric. The former, with 
red slip outside and a secondary perforatioa on the shoulder, is a unique piece from the Late Phase of the 
Southern Sector, while the latter is a solitaiy variant from Pottery Group A (Early Phase) of the same Sector, 

Type 62 is a fra^entary jar with a funnel-shaped neck. This is a type confined to the Southern Sector and 
occurs sporadical ly throughout its occupadon. It is of a coarse greyi sh red fabric, treated wi th red slip, Varian ts 
62o-c have the same fabric and distribution as the arch-type, from which they slightly deviate in the form of 
the rim. 

Type 63 is a very rare jar-type with a fairly long straight neck and hardly any rim at all. This type, if such 
it can be called, is represented by only three examples of variant shapes which are all illustrated. Variant 63ii 
is of chalky-sJipped coarse grey ware with a row of roughly Incised impressions on the exterior of the lip, from 
an Arredne layer of the Nonbern Sector (AK V, SN). Variant 63* has ridges on the neck and is of coarse 
greyish red fabric with pink slip outside from a pre*Arredne layer (AK D, 13). Variant 63c is distinguished by 
a groove below the neck and a ridge on the shoulder, and is of gritty greyish red fabric, from the Main Drain 
phase of the Southern Sector. 

Type 64 is the neck-fragment of a small jar with a rolled rim. It is invariably of a fine grey fabric, usually 
treated with black slip and is confined to the Southern Sector, where it occurs through all phases except the 
lat^t. 

Type 65 is a jar with an incurv^ rim. This type is peculiar to the Southern Sector and is occasionally present 
throughout its occupation. It is invariably of a coarse greyish red fabric treated with red or haematite slip. 
Variant 6$<i, which is larger in size but of similar ware and provenance, occurs less frequently. 

Type 66 is the neck-fragment of a large vessel with an inward thickening of the rim. It is of a coarse greyish 
hufl* fabric, treated with red slip, and comes from Pottery Group A (Early Phase) of the Southern Sector. 

Type 67 is the upper part of a jar with a sharply everted and slightly concave rim. It is of a coarse greyish 
buff fabric and is represented by only two examples, of which one is from Pottery Group A (Early Phase) of 
the Southern Sector and the other from the unstrati Red French excavations. 

Type 68 is an extremely rare jar-type with a wide mouth and out-turned rim, occurring sporadically 
throughout the occupation of the Northern Sector. It is invariably of a thick coarse grey fabric treated with 
clmlky slip outside. Variant 68fl shares the ware and provenance of the arch-type, from which it deviates 
slightly in shape. 

Type 69 is a fairly large jar distinguished by a grooved or flanged rim. It is one of the minor types, confined 
to the Anetioe and post-^retine phases of the Northern Sector, The type is of a thick coarse fabric and is 
generally grey in the Arretine and red in the post-Arretine phase, Its shape below the shoulder is unknown. 
Variant 69u has an analogous shape but is smaller in size; it is peculiar to the post-Arretine phase. Variant 69*, 
of a challQr.slipped coarse grey fabric, comes from ao Arretine layer (AK 11, 7 Ar.). All other variants are of 
red-slipped coarse greyish red fabric and, save for 69rf {from the Early Phase of the Southern Sector), belong 
to the post-Anetine period. Unlike the type and other variants, 69c and 69e are ornamented, the former with 
a row of applied cable and the latter with incised slanting strokes. 

Type 70 is a very rare jar with a wide neck and tjiickened rim. It is of a shape similar to type 52 but 
is thicker and larger in size. This type is of a coa^ fabric, treated with slip outside, and is generally grey in 
the pre-Arretinc and Arretine layers and red in the post-Arreiine phase of the Northern Sector and all periods 
of the Southern. The same is applicable to variant 70 q, 

Type 71 is again a rare jar characterized by a thick rolled rim. This type occasionally occurs in the 
Arretine posi-Arrciioc phases of the Northern Sector and throughout the occupation in the Southern. It 
is of a thick coarse fabric, usually treated with slip outside, and is generally grey in the Arredne layers of the 
Northern S^tor and red el^hero. Variant Tlo, of a gritty grey fabric, is peculiar to the pre-Arrciine horizon 
of the Northern Semor, while variants 71*“C, of a red-slipped coarse greyish red fabric, are confined to the post- 
Arretine and Arretine phase respectively of the same Sector. The last variant, 71^, is a derivative of the type 
in gritty greyish red ware and comes from Pottery Croup A (Early Phase) of the Southern Sector. 
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Type 72 rtpresenis a jar distinguished by a thick voluted rim. It is one of the minor types, 
occurring occasionally throughout the occupation of both Sectors. It is of a coarse fabric, usually treated 
with slip outside, and is generally grey in the pre-Arretinc and Arretine layers and rod in the post-Arretine period 
of the Northern Sector and all phases of the Southern. Variants 72fl, 72c and 72/share the ware and distribution 
of the main type, while 72b occurs in chaLky*sIipped coarse grey or greyish buff ware and is peculiar to the 
Arretine and posi-Arretioc periods of the Northern Sector. Of the remaining variants, 72rf is of a coarse grey 
fabric from a pre-Arretine layer (AK. V, 9N}, while 72/, of a coarse greyish red ware, is confined to an Arretine 
layer (AK n, 8 green). 

Type 73 ts a jar with a narrow high nock and thickened rim, resembling Type 53f. It is a rate tjpe but 
occurs sporadically in the Arrotlne and post-Arretine phases of the Northern Sector and throughout the occupa¬ 
tion of the Southern. It is of a thick coarse fabric, treated with slip outside, and is generally grey in the Arretine 
layers of the Northern Sector and red elsewhere. Variants 73ifl-b have shorter and broader ncciu than the arch¬ 
type, the former being of a gritty micaceous greyish red fabric from the post-Arretine phase of the Northern 
Sector, and the latter of haematite-slipped coarse greyish red ware from a mixed deposit (AK VIII, pit 1). Variant 
73e is represented by a solitary example of a coarse grey fabric with chalky slip from the lowest Arretine layer 
(AK JI, B green). Like most of the jar-types, its shape below the shoulder is unknown. 

Types 74-75, both fragmentary, appear to be the upper and lower part respectively of the same type, but, 
until this is proved by the recovery of a complete section, it is better to regard them as different types, Type 74 
represents the head of a large vessel distinguished by a narrow aperture and thick lip with an inward slope. The 
largest fragment, which is 7|- inches deep, shows a tendency to taper downwards. Type 75, on the other 
hand, is the lower part of a tall conical vessel tapering down to a point at the base which was obviously meant 
to be buried in the ground; indeed, many were found so buried (pi. XXXtllA). The largest fragment of the 
latter is 29 inches from point to break. 

Types 74 and 75 are both characteristic shapes of the site and occur in fair profusion throughout the occupa¬ 
tion of both Sectors, They arc identical in ware, being of a thick coarse fabric which is generally grey in the 
pre-Arretinc layers of the Northern Sector and greyish red with grey core elsewhere. Type 75 has no slip at 
all, while Type 74 occasionally has a slip which is invariably confined to the portion above the shoulder. While 
Tyjje74 is completely whoel-iurocd, a remarkable feature of Type 75 is that it is hand-made up to a certain height 
from the base, above which it is whccl-tumed. Put together, the two types would constitute a tall conical 
vessel, upwards of 35 inches high, whkh presumably functioned as a container of wine or oil like the imported 
amphorae, to which it bears a partial affinity, It may be noted that a group of eight jars of this type, some 
fitted into the broken remains of others, were found within an area of four square feet in a deep level of AK 1 
of the Southern Sector. 

Variants lia-d are as common and widely distributed as the main type, from which they deviate veiy' 
slightly in the form of the lip. Variant 74e, with an unusually pronounced beak, is confined to Pottery Group A 
(Early Phase) of the Southern Sector, while 74/ characterized by a mulU-facetted lip, and 74g-h by drooping 
lips, are peculiar to the pre-Arretine layers of the Northern Sector. Variants W-i show relatively wider mouths, 
and all ^ve the last are distinguished by tliick clubbed lips. Of these, 74/ is peculiar to the pre-Arretine and 
7^-/ to the post-Arretine phase of the Northern Sector. Variant 74^1 is a diminutive of this typo and occurs 
fairly frequently throughout the occupation of both Sectors. 

Variants of Type 75 may be distinguished by a dight diversity of base-forms. Variants 75o-6, distinguished 
by solid and more pointed base-forms, are peculiar to the Main Drain Phase of the Southern Sector, while 75c 
is a unique variant with a flat base from an unstrati fled deposit of the Southern Sector (AK I). 

Type 76 is the largest storago-Jar of Arikamedu, with a thick out-turoed rim. It occasionally occurs 
throughout the occupation of both Sectors. Its fabric is thick and coarse, treated with slip outside, and is 
generally grey in the pre-Arretine and Arretine layers and red in the post-Arretine period of the Northern Sector 
and ail phases of the Southern, Variant 7&i, distinguished by ridges on the shoulder and a slightly differeut 
rim-form, shares the range of fabric and distribution of the arch-tyjK. 

Type 77 is a somewhat smaller jar than Type 76 and is distinguished by an oul-tumed rim and more 
drooping profile. It is confined to the Southern Sector and occurs occasionally throughout its occupation. 
It is invariably of a thick coarse greyish red fabric, which is rarely treated with slip, 

Type 78 is a large jar-type characterized by thick ware and a heavy roll rim. It occasionally occurs In the 
post-Arretine phase of the Northern Sector and throughout the occupation of the Southern. It is invariably 
of a coarse greyish red fabric with grey core, and is treated with red slip on the exterior. 
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Type 79 a unique jar-fragment with thjck flaring rim. It is of grit^ grcyisb red fabric and comes fk^m 
a mbt^ deposit (AK Vm, pit 1). 

7)^0 SO is veiy rare; it is a Jarge jar with high neck and internaily hollowed rtm. It is of a thick light-red 
fabric, and occurs tuclusively in the post-Arretinc period of the Northern Sector Variant SOa, which combines 
in its rim an external beak with an internal roll, is relatively more abundant than the arch-t^'pc but is represented 
only by minute fragments; it occurs occasionally in the post-Arretino period of the Northern and all phases 
of the Southern Sector, It is invariably of a micaceous gritty greyish bufT ware. 

Type 81 is a large jar with a high neck analogous with Type BO but shows a different rim-form. It is 
represented by a solitary specimen of thick gritty grey ware from the post-Arretine phase of the Northern 
S^or. 

Type 82 probably represents a large basin with a clubbed rim. It occurs occasionally throughout the 
occupation of both Sectors, and is of a thick coarse fabric treated with slip. It is generally grey in the pre- 
Arretine and Arretine layers and red in the post-Arretine period of the Northern Sector and all phases of the 
Southern, 

T>pe $3 apparently represents a somewhat similar vessel but is characterized by a raised ornamented band 
below a heavy rim. It occurs in fair quantity throughout the occupation of both Sectors. It is of a thick coarse 
fabric treated with slip, and is generally grey in the pre-Arretine and Arretine layers and red in thepost-Arretine 
period of the Northern Sector and all phases of the Southern. Variants 83o-h share the range of fabric and 
distribution of the main type, from which they slightly deviate in shape. Like the arch-type, the variants also 
bear a band of decoration, which was cither incised or impressed on an applied band of clay. The normal 
patterns are close crossr-hatching as on the main type, large cross-hatching as on 83^ and hnger-tip ornament 
as on 83a. 

Type 84 is a large basin with a clubbed rim and con-ugaicd body. This is one of the principal basin-types 
and occurs throughout the occupation of both Sectors. It ts of a thick coarse fabric, usually treated with dip 
on both faces, and is generally grey in the pre-Arretine and Arretine layers and red in the post-Arretine period 
of the Northern Sector and all phases of the Southern. Variant 84a, with sides tending to taper downward, 
is of a coarse grey fabric and occurs exclusively in the Arretine layers of the Northern Sector. Variant 846, 
which has an almost straight side, shares the fabric of the arch-type and is occasionally found in all periods of 
both Sectors. The specimen illustrated has an individual feature in the band of stashed ornament below the rim. 

Type 8S is a large shallow basin marked by an inconspicuous rim. This type is confined to the Southern 
Sector and occurs sporadically throughout its occupation, It is invariably of a coarse greyish red fabric treated 
with slip on both sides. Variants 8ja-6 are exceptfonal in having handles, the former a loop-handle flanked 
l^ nail-like projo:tions possibly copied from a metal prototype, the latter a lug-handle. While 85a is a fair- 
sized basin of coarse greyish bufl" ware from the pre-Arretine phase, 856 is a small basin of a coarse greyish red 
fabric from a mixed group of the Southern Sector. 

Type 86 is a basio with a Oaring rim. Like Type 85, it occurs exclusively in the Southern Sector and is of 
a coarse greyish red fabric treated with red slip on both faces. Variant S6a is a black-and-red ware basin from 
the Late Drain Phase of the Southern Sector, while 866 shares the fabric with the arch-type but has a slip only 
on the interior face and is pwuliar to the post-Arretine period of the Northern Sector. 

Type 87 is a basin distinguished by a simpLe incurved rim. This is a rare type, occurring sporadically 
throughout the occupation of both Sectors. It is of a coarse fabric and is generally grey in the prepArretine 
and Arretine layers and red in the post-Arretine period of the Northern Sector and all phases of the Southern, 
Variant 87a, with an internally expanded rim, is a unique example in rod-slipped coarse greyish red ware 
from the Pre-structural Phase of the Southern Sector. 

Type 88 is a normal type of basin, characterized by a clubbed rim. This type, together with variant 8Sa, 
ot^rs in fair quantity throughout the occupation of both Sectors. It is of a coarse fabric, usually treated with 
slip inside, and is generally grey in the pre-Arrctinc and Arretine layers and red in the post-Arretine period of 
the Northern Sector and all phases of the Southern. Variant 886, with a heavy bcad-rira, is confined to the post- 
Arretine [period of the Northern Sector and all phases of the Southern and is invariably of a coarse greyish red 
ware. The specimen illustrated boars a largo perforation. 

Type 89 is a unique basin with a pronounced rim and angular shoulder. It is of a coarse ^cyish buff fabric 
with polished chalky slip on both faces, and comes from the post-Arretine phase of the Northern Sector. 

Type 90 is a rare type of bowl, invariably of coarse greyi^ rod ware. It is peculiar to the Main Drain 
Phase of the Southern Sector. 
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Type 9lis 3t bowl distmguishad by an mtemally hollowed thick rim. It is chamctcdstic of the Southern 
Sector and occasionally occurs throughout its occupation. It is invariably of a coarse greyish red fabriCj with 
red slip inside. Variant 9 la shares the fabric and provenance of tbe arch-iypEp from which it slightly deviates 
in shape. 

Type 92 is a bowl with a thickened or rolled rifn. It occurs in fair quantity in the post-Arretinc phase of 
the Northern Sector and throughout the occupation of the Southern. It is normally of a rcd-siippcd coarse 
greyish red fabric* Variant 92a shows a cavity in section where the rim has been rolled; it is froin the Pre- 
structural Phase of the Southern Sector- Variants 92b-c share the fabric and provenance of the arch-type^ from 
which they slightly deviate in rmt-form* 

Type 93 is the commonest shape of basin and is distinguished by a flanged rim like that of Type 21, wide 
mouth and rounded base, it is one of the characteristic shapes of Arikamedu and is found in profusion 
throughout the occupation of both Sectors* The type is of a coarse fabric, usually treated with slip both inside 
and out, and is generally grey in the pre-Arreiinc and Arretine layers and red in the post-Arredne period of the 
Northern Sector and all phases of the Southern, Variants 93ff-c show very slight deviations in shape. Variant 
9M is of a coarse reddish fabric and is a unique piece from the posi-Arretine phase of the Northern Sector; it 
has a carinated shoulder^ and is treated with pinkish chalky slip on both sides. Variant 93/ with a thickened 
rim and 93g-j with curved rims occasionally occur throughout the occupadon of both Sectors* Variants 93e 
and 93ffi, both of a red-slipped coarse greyish red fabric, arc unique CJ^amples respectively from Pottery Group A 
(£arty Phase) and the Pre-Struciural Phase of the Southern Sector. The former has a grooved rim, while the 
latter shows a rim resembling a golf-club. Variants 93k-l^ of a red-slipped coarse greyish red fabric, have 
distinctive hammer rims, the former being peculiar to the post-Arreiinc period of the Northern Sector and the 
latter to the Late Drain Phase of the Southern. 

Type 94 is a large carinaicd basin w ith a distinctive grooved rim and ridges on the shoulder, ^l is of a coarse 
reddish grey fabric with a chalky wash, and occurs exclusively in the post-Ajretine phase of the Nonhern Sector. 

Type 95 is a large bowl with a thickened rim, almost straight side and sagger base. It occurs occasionally 
throughout the occupadon of the Southejm Sector and is invariably of a coarse greyish red fabric with red slip 
inside and out- 

Type 96 represents a simitar bowl but with a pronounced flat rim. Its fabric and distribution are identical 
w ith those of Type 95. 

Type 97 is a bowl distinguished by a bulbous profile and pronounced bead-rim. U is one of the 
characterisltc types of the site and occurs throughout the occupation of both Sectors* It is of a coarse 
fabric, treated with slip outside, and is generally grey in the pre-Arretine and Arretine layers and red in 
the post-Arretine periesd of the Northern Sector and all phases of the Southern. Variants 91a^i slightly deviate 
from the arch-type in shape, while 97e has the same prolilc as the arch-type but shows a clubbed rim and is 
confined to the Southern ^tor through all phases of its occupation. 

Type 98 is a larger bowl than Types 95-97 and is characteri^ by a thick ouMurned rint and multi-ridged 
profile* it is rare but occurs sporadically Ln the Arretine and post-Arrctinc phases of the Northern Sector. 
It is invariably of a coarse greyish red fabric with red slip on both faces. Variant 9^ has a more emphatic 
rim and is peculiar to the post-Arretine period. 

Type W is a large bowl with an oblique rim. It is a rare type hut occurs sporadically throughout the occupa¬ 
tion of both Sectors. It is of a coarse fabric, treated with slip outside, and is generally grey in the pre-Arretine 
and Arretine layers and red in the post-Arretine period of the Northern Sector and all phases of the Southern* 
Variant 99fl has a slightly more everted rim* 

Type 100, with a concave upper profile and grooved shoulder, occurs exclusively in the Arretine layers of 
the Northern Sector and is invariably of a coarse grey fabric with polished brownish chalky slip inside and out- 

Type 101 is a bowl characterijfled by an everted rim and a rounded profile and base* It is the principal 
type of bowl and is found throughout the occupation of both Sectors. It is of a coarse fabric, treated with a 
slip outside, and is generally grey in the prc-Arrciiiie and Arretine layers and red in the post-Arretine period of 
the Nor them Sector and all phases of the Southern. 

Type 102 is the upper part of a small bowl with a flaring rim and straight side. This is a rare type, occurring 
sporadically throughout the occupation of both Sectors, and is invariably of a fine grey fabric with black slip. 

Type 103 IS a bowl with a thickened and out-tumed rim. It is a rare type, occurring sporadically in the 
Arretine and post-Arretine phases of the Northern Sector and throughout the occupation of Southern. U is 
of a coarse fabric, treated with slip both inside and out, and is generally grey in the Arretine phase and red 
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elsewhere. It also occurs in black ware or black-and-rod ware (Le. black inside and red outside) due obviously 
to diflerential firing. 

Type 104 is a large bowl with a hamtner'headcd rim. It is one of the principal bowl-types and 
occurs thiougbout the occupation of both Sectors. It is of a coarse fabric, treated with slip, and is generally 
grey in the pre-Aneiinc and Arreitnc layers and rod in the post-Arretine period of the Northern Sector and all 
phases of the Southern. Variant 104a has a more bulbous profile. 

Type 105 is a rare type of bowl with a heavy rim. It is of red-slipped coarse greyish red ware and cmacs 
from the Early Phase of the Southern Sector, including Pottery Group A. 

Type 106 is also a rare type, occurring sporadically throughout the occupation of both Sectors. Its fabric 
and range of distribution arc similar to those of Type 104. 

Type 107 is a bowl with an out-turned Hattencd rim and angular shoulder. It is a rare type, confined to the 
post-Arretine period of the Northern Sector, and is of a coarse greyish red fabric. 

Type 108 is distinguished by a multi-ridged shoulder and is represented only by the two specimens, here 
illustrated. Its fabric and provenance are similar to those of Type 107. 

Type 109 is a shouldered bowl with a high rim. It is of a coarse greyish red fabric and comes from a mixed 
deposit (AK VI11, pit 1). Variant 109o with an angular grooved body is unique; it U of a coarse grey fabric with 
chalky slip on both faces, and comes from the same mixed deposit A tiny variant of 109a, of a coarse greyish red 
fabric, comes from an unstratified deposit (AK. I) of the Southern Sector. 

Type 110 is a bowl with a prominent flanged shoulder. It is represented by two specimens from the 
post-Arrctinc period of the Northern Sector, 

Type in is the upper pan of a small vessel with a beaded rim. The type is invariably of a coarse greyish 
red fabric and occurs occasionally in the post-Arretine period of the Northern Sector and relatively more 
frequently in the Southern Sector throughout its occupation. The shape of the lower part of the type is 
unknown, though the extant fragments bear partial rcsemblanoe to Types 74 and 112-13. 

Type 112 is a tiny vessel of fiat globular shape with a narrow mouth and beaded rim, somewhat analogous 
with Type 111, and of a coarse greyish red fabric. It is a rare type, but occurs sporadically in all phases of the 
Southern Sector. 

Type lU, the upper part of a small globular vessel, is another rare type, occurring sporadically in the post- 
Arrctinc period of the Northern Sector and all phases of the Southern. It is of a coarse fabric, treated with 
slip outside, and is cither greyish red or grey in the Northern Sector and greyish red elsewhere. 

Type 114, a small vessel with an oblique rim, is also an extremely rare type, represented by four varying 
examples of a coarse grey or greyish red fabric, which are all illustrated. Variant 1140 comes from the Late Phase 
of the Southern Sector, while variant 114*, of larger size, and U4c, with a more pronounced rim, belong to the 
post-Arretine period of the Northern Sector. Variant I I4i/ has an angular profile, a flattened rim and grooved 
shoulder. It comes from an unstratified deposit of the Southern Sector, 

Type 115 is a jar with a blunt rim and ridgcxl shoulder. It is of coarse greyish red ware with red slip, and 
comes from an unstratified deposit of the Souttern Sector. 

Type 116 represents a bowl of coarse greyish red ware, occasionally found in the post-dArretinc period of 
the Northern Sector and throughout the occupation of the Southern. 

Type 117 is the upper part of a bowl with a rim rebated for receiving lid. Only two examples of this 
are known, both made of a fine-grained pink fabric with red slip outside. Variant 117fl is a large bowl with 
grey interior from a mixed deposit (AK Vlf, pit 2A), while 117* is a small brittle bowl from the post-Arretine 
phase of the Northern Sector. 

Type 118 is the upper part of a fairly large perforated vessel with an open mouth, bluntly beaked rim and 
probably pear-shaped body. This type occurs sporadically throughout the occupation of both Sectore. it is of 
a coarse fabric and is generally greyish red in colour but is occasionally grey in the pre-Arretine and Arretine 
layers of the Northern Sector. Variants llSo-e illustrate the range of type. It is difficult to say 
what the function of these vessels was. That they were not heaters is cleat from the absence of sooi-stain on 
their exterior. It is likely that they were used as colanders or strainers. 

Type 119 represents other perforated vessels, of which 119a is of chalky-slipped greyish buff ware resembling 
Type 24, and 119* is of chalky-slipped grey ware resembling Type 101. Variant 119* comes from the Arretine 
horizon (AK VIII, 5) of the Northern Sector. 

Type 120 is a perforated vessd bearing partial affinity in shape to lid-types 34-35. It is represented 
by only two fragmentary examples, of which 120a is of a greyish buff fabric with pinkish chalky slip from the 
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unstralificd Frciicli excavations, and 120& is bLack-slipped coarse grey ware from a pre-AireUne layer or the 
Noithcni Sector (AK V, 1 lA). 

Type I2l is a unique haematite-slipped greyish red-ware bowl resembling Type SAr, with large triangular 
perforations in the base, and comes from the Late Drain Phase of the Southern Sector. 

Type 122 is the upper port of a targe jar decorated on the shoulder with two bands of alternating nicked 
and finger-tip pattern. It is of a coarse red fabric with a distinctive polished bright red slip outside and comes 
froin the disturbed area of AK I in the Southern Sector. Variant 122u is of smaller size but has the same 
provenance. Similar ware distinguishes a fairly large class of vessels (comprising Types 123-34) characterized 
also by grooved rims. 

Type 123 is the upper part of a unique ornamented ghafa (water-vessel) with an externally grooved rim. 
ft bears on the shoulder a band of stamped concentric circles and another of incised oblique strokes. Its ware 
and provenance are similar to those of Type 122. 

Type 124 is the upper part of a jar with a distinctive internally grooved and flanged rim. It Is of a coarse 
greyish red fabric which is usually treated with bright red slip but in one case with yellowish red slip. It is a 
rare type, confined to the Late Drain and Late Phases of the Southern Sector. Variant l24o is represented by 
a solitary specimen from the post-Arretine phase of the Northem Sector. 

Type ]2S is the upper part of a large jar with a rim having one external and many internal grooves, which 
also occur on the exterior of the shoulder. It is of a coarse gjeyish red fabric, treated with red slip outside, 
and is represented by only two examples, of which one is unstralificd, and the other comes from the Late Phase 
of the Southern Sector, 

l^pc 126 is a pot with an angular profile and an externally grooved rim, represented by only two examples, 
one unstralificd and the other from the Early Phase of the Southern Sector. It is of a coarse greyish red fabric 
painted with red slip outside. From their soot-stained exterior it is evident that these vessels functioned as 
cooking-vessels. Variant I26n with a rim thicker than that of the arch-type is a solitary fragment from the post- 
Arretine phase of the Northern Sector. 

Type 127 is a carinated vessel with a grooved rim, It is of a fabric identical with that of Type 126. It 
occurs sporadically in the post-Arteiinc period of the Northern Sector and all phases of the Southern. 
Variant I2?n, with a sharper carinaiion, comes from an unstrutified deposit, while 1276 is represented by only 
two examples, one from a mixed deposit of the Northern Sector (AX tl, pit 3) and the other from the Late 
Phase of the Southern. 

Type 128 is the neck-fragment of a unique vessel with a broad rim having one external and numerous 
internal grooves. It is too fragmentary to show the shape of the body. It is of a coarse red fabric with 
burnished bright red slip and comes from the disturbed area of AK I in the Southerii Sector. 

Type 129 represents the fragmentary narrow neck of a jar with an externally grooved rim. It is a unique 
specimen from the Pre-structural Phase of the Southern Sector and is of a red-slipped coarse greyish red ware. 

Type 130 is the fragmentary narrow nock of a jar with a rim having an internal and external groove. It is 
of a coarse greyish red fabric treated with red slip and occurs sporadically in the post-Arretine period of the 
Northem Sector and in unstratified deposits of the Southern. 

Type 131 is a fragment of a unique jar with a grooved rim. It is of a red-slipped coarse greyish red fabric 
and comes from the post-Aneiine period of the Northern Sector. 

Type 132 represents the upper part of a unique bowl having an externally grooved rim. It is ofa red-slipped 
coarse greyish red fabric and comes from the Early Phase of the Southern Sector. 

Ty^ 133 is the rim fragment of a jar showing an external groove. It is a unique piece, of light red ware^ 
and comes from the Late Drain Phase of the Southern Sector. 

Type 134 is the upper part of a jar with an externally grooved rim. From the fragmentary tapering profile 
it appears to have had a base resembling Type 13S, but this possibility cannot be stressed. It is of a coarse 
greyish-red fabric with haematite slip, and comes from the post-Arretine phase of the Northern Sector. 

Type 135 is tlie upper part of a jar with a profile similar to that of Type 134 but with a grooveless rim. Its 
shape is analogous with that of Type 118 which, however, belongs to the perforated class of vessels. It is of 
coarse gre^sh red ware with haematite slip, and occurs rarely in the post-Arretine period of the Northern 
Sector. The specimen illustrated has an individual feature in bearing an incised zigzag ornament. 

Type 136 is the upper part of a basin decorated with two rows of incised zigzag below its thick hammer¬ 
head rim. It b a unique piece, in coarse greyish red ware, and comes from ibe Late Phase of the Southern 
Sector. 
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Fig. 35. Types 122-1^, i 
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Tjpe 137 is a fragment probably of a basin. It is of a gritty greyish red ware, and occurs mrely in the 
Late Phase of the Southern S^or* It invariably bears a row of applied finger-tip ornament jtist above the base* 

Type 138 is the lower portion of a vessel possibly of Type 134. Like Type 137p it is of a gritty greyish red 
ware and always has a baod of applied finger-tip ornament. It is a rare typo, occurring sporadically in the Late 
Drain and Late Phases of the Southern Sector. 

Type 139 represents a unique curmated vessel with a basket-impressed base. With a soot-staiued e?^terior 
it was evidently a cooking vessel It b of red-slipped thin light red ware and comes from Pt>ttery|Grotip A 
(Early Phase] of the Soutl^m Sector. 

Type 140 represents the upper part of a small bottle-neck^ vessel It is a very rare type, confined to the 
pre-Arretine and Ametine layers of the Northern Sector. It is of a coarse fabric and occurs both in grey and 
red waies^ the former being covered with bluish chalky slip and the tatter with haematite stip.'^ The actual 
bottle-neck is represented by I40a~by the former coming from the pre-Arretine and the latter from the ArrcEdc 
phase. 
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Fig. 36. Type J41. ( 


Type 141 is a rare type of dish with a flaring run and a foot-ring, and is ornamcDted on the interior face 
with a row of nicks at the rim and a stamped floral pattern on the base. It is of a fine grey fabric and occurs 
sporadically in the Arretine and post-Arreiine layers of the Northem Sector and throughout the occupation of 
the Southern, Variant 14In comes from the Arretine layers, whde 14]^ b peculiar to the post-Arretine phase 
of the Northern Sector. 

Type 142 repr^ents the hollow pedestal base of a pot, the MJ shape of which is unknown* It b invariably 
of coarse greyish red ware and occurs ooiasionally in the post-Arreiine period of the Northern Sector and 
throu^out the occupation of the Southern* The specimen illustrated has an individual feature in a row of 
slashed decoration both on the exterior and the interior and comes from Pottery Group A ^arly Phase) of the 
Southern Sector* Variants 142^-^ come from the post-Arretine phase of the Northern Sector, while 142c comes 
from a disturbed deposit of the Southem. 

Type 143 apparently represents the bluntly pointed base of a large storage jar. It is of a thick coarse fabric^ 
and occurs occasionally throughout the occupation of both Sectors. It is generally grey in the prc-Arreiinc 
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layers and red elsewliere. Variant 143fl is confiiied to Ihe post’^Arretine period of the Northern Sector^ while 
1436-f are pocoliar to the Southern Sector and occur occasionally throu^ all its phases. Variant 143id is a 
unique specimen of a coarse gny fabric from the pre^Airetitte phase of the Northern Sector. 
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T^pc 145 represents the lop appafentJy of a large storage-jar. It is hand-made, of a ihick coarse fabric 
which is generally grey in colour in the pre-Arretine and Arretine layers of the Northern Sector and greyish 
red elsewhere. It bears an applied band of finger-tip ornament. The type occurs throughout the occupation 
of hoth Sectors. In one iusUmcc the upper part of a vessel of this type was used as the top ring of a ‘ring-well* 
or soak-pit 

Type 146 is a fragment pfobabty of a fuiial, with numerous flanges. It i$ of a coarse fabric, generally 
grey in the pre-Arrctinc and Arretine layers of the Northern Sector and red elsewhere. The majority of its 
example are made of two sections which are subsequently luted together, while a few (variant 146a) arc potted 
in a single operation. It occurs occasionally throughout the occupation of both Sectors. 

Type 147 is a cylindrical pipe of uncertain use. It is of coarse greyish buff warci and occurs sporadically 
in the Arretine and post-Arreiine phases of the Nonhem Sector. 

Type 148 is a portable hand-made oven of horse-shoe plan. The type is invariably decorated with an 
applied band of finger-tip ornament on the exterior and a row of finger-nail impressions or punched circlets on 
the flanges of the <^>ening. It is of a thick coarse fabric and is usually grey in the pre-Arreliitc and Arretine 
layers and greyish red in the posi-Arreline period of the Northern Sector and throughout the occupation in the 
Southern. Nomially it is of a crude workmanship but sometimes its exterior is smoothed and slipped. 


C, Chinese celadon ware 

Sherds of celadon ware can be picked up occasionally upon the surface of the site, 
and fourteen were found during the excavation. These occurred invariably in mixed 
deposits and spoil-trenches. It is likely that the numerous Cola coins, of the eleventh 
or adjacent centuries A.D., found previously should be ascribed to simitar superficial 
deposits, as was a copper coin of this period found in 1945, Coins and pottery alike 
clearly relate, not to the occupation of the site, but to its spoliation in the middle ages. 

The ware is greyish white in section but assumes a dull pink surface where (generally 
on the underside of the base) it has been exposed directly to the heat of the kiln. For the 
most part it is covered with a jade green glaze, usually crackled. (For chemical analysis, 
see below, p. 94.) The shapes, so far as they can be reconstructed, indicate bowls and 
dishes, all with foot-rings, to one of which sand adheres. The bowls are usually fluted or 
dimpled. 

Celadon ware was made principally in the Chekiang province of China, notably at 
Yiieh Chou, Lung-Ch‘uan and Ch*u Chou, where its kilns are known. It was already 
in production before the end of the T‘ang dynasty (A.D, 618-9%), but it is specially 
characteristic of the Sung and Yuan dynasties (A!D. 960-1368) when its manufacture 
centred first round Lung-Ch‘uan and later round Ch‘u Chou. Much of it was made 
specifically for foreign trade, and its distribution began before A.D. 883, the dale of the 
abandonment of Samarra (on the Tigris), where typical Yiieh Chou wares, characterized 
by sand adhering to the foot-ring, have been found. This ware occurs in fair quantity 
also in the mounds of Fostat (Old Cairo). 

The export trade in celadon became brisk in the Sung period (A.D. 960-1279) and 
reached its peak under the Yuan dynasty (A.D. 128CH368). Plates of this ware have 
been found extensively over Asia and East Africa. It occurs, for example, in Persia at 
Rhages which was destroyed in A.D. 1256. In India, in addition to Arikamedu, it has 
been picked up at Brahminabad in Sind and at Kayal on the banks of the Tamraparn! in 
the Tinnevelly District. 

In the Yuan period (A.D. 1280-1368) the manufacture was extended to Siam, but the 
products of the Siamese kilns do not appear to have attained the standard or volume of 
the establishments in China. 

The archaeological evidence is supported and supplemented by historical notices. 
Albiruni (A.D. 973-1048) refers to the export of these wares to India, Ceylon and Persia. 
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SalSdin of Egypt is said to have made a gift of several examples to Nur-eKim, SuUan of 
Damascus, A.D, 1171. Marco Polo (A.D. 1288) describes the route of their export from 
the Chinese port of Ch‘u Chou by way of Cochin China and Sumatra to MartaMn in 
Burma,* * whence it was transhipped to Ceylon and to Coilam or Quilon (Malabar Coast), 
Gujarat, Cambay and Malwa m India, and across the oc^ to Zanzibar. The ware was 
in great demand throughout the ancient orient as much for its supposed medicinal properties 
as for its aesthetic qu^ty. 



Fig. 39, Chinese celadon ware. 


The reference to Coilam or Quilon on the Malabar Coast as a port of call assumes 
added significance in the light of allusions to this coastal town as a medieval settl^ 
ment of Chinese merchants.* The discovery of celadon at Aiikamedu shows that the 
eastern coast of India not unnaturally had also ports of call for ships engaged in the 
China trade. , , j 

The celadon wares found at Arikamedu have all the characteristics of the Sung ana 
Yuan Lung-Ch*uan wares meant for export trade. As the plain wares are earlier in date 
than the decorated ones, the Arikamedu specimens (which are invariably plain) may perhaps 
be ascribed to circa tenth-twelfth centuries A.D. An early date is mso suggested by the 
recovery here of a fragment of a typical Yiieh foot-ring with sand adhering to it. 

The following examples of this ware from Ariltaniedii are here ilJusiraied (fig. 39):— 

1. Bowl of thin fabric, from the unsoraiified French excavations. ^ 

2. Rim of a bowl with fluied and ridged body. From a sandy layer inimediately underlying a ‘spoil- 

treticb’ in the Northern Sector (AK VI), ' 

3. Fragment of a dish with hollow^ rim for receiving a lid. From an uostratified deposit of the 

Southern Sector (AK I). 

4. Fragment of a plain bowl. From a superficial deposit of the Southern Sector. 

5. Base of fluted bowl with foot-ring. From a spoil-trench of the Southern Sector. 

6-7. Fragments of thick-walled dishes showing foot-ring. From an imstratifled deposit of the Southern 

Sector (AK I). 

i The transhipment at Martaban was responsible for the popular Persian designation of this ware as 
MofiobafjJ. 

* Sec K. P. P. Mcnon, History of Kerala, ed. by T. K. Krishna Menon (Cochin Government Press), I 
(1924>, 270ff. 
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D. Addenda to the pottery 

(i) Comparison of the Arikamedu pottery with North Indian wares 

Although the available evidence for comparison is at present far from extensive, a 
provisional comparison may be offered between the Arikamedu pottery and that of a 
few approximately contemporary sites in northern India. The northern sites in question 
are Taxila (Punjab), Ahichchhatra (U.P.) and MahoU (U.P., near Mathura). 

The comparison reveals very few affinities between the northern and the southern 
series. The general run of the southern wares is of somewhat coarser fabric than the 
northern, a difference due in part, perhaps, to the varying qualities of the clay, but em¬ 
phasized m the South by a generally less sophisticated range in design. Even utilitarian 
devices such as spouts, handles and pinched lips are very rare at Arikamedu, although 
fairly abundant in the North. 

Two or three types, however, appear to indicate a certain elementary comraunity of 
tradition between the two regions. The dishes with convex bases and incurved sides, 
grouped as Type 2 both at Arikamedu and at Ahichchhatra India, No. I, p, 45), 

show a resemblance not merely in form but sometimes also in fabric; and, althou^ the 
type is not highly specialized, it is possible that the Arikamedu series represents thecuumina- 
tion of a widespread form which, in the North, goes back at least to the fourth century B.C. 
On the other hand, the very highly polished fabric used for some of the northern dishes 
and christened Northern Black Polished Ware (ib. p, 55) is not found in the South, The 
nearest approach to it at Arikamedu is the occasional use of a rnagnetic lustre (see pp, 51,94), 
but this is very rare and constitutes a different technij^ue. Possibly a more significant analogy 
is presented by the Arikamedu Type 12, which is identical with Ahichchhatra Type 29 
(dated A.D. 100-350) and a Kushana type at Mahoii (Journ, Hist. XV, 1940, 
pi. 1); but this type has a wide range in time and space in India and must not be held to 
imply close cultural or other links. The same reservation applies to Arikamedu Type 
12a, which resembles a type found at Taxila (Sirkap) and there datable presumably to the 
first centuries fl.C.-A,D. 


(ii) Chemisf s notes^ 

Salt’gtaxing (s« above, pp. SO, 51, 52, 55) 

Several specimens of pottery found at Arikamedu in the (earlier) NorUwm Sector are glazed, showing the 
characteristic crackled surface or 'crazing' under the mJcroscope. The coating of glaze, however, does not 
stand out as a distinct layer, and the glazed eflcct is only superficLal. It is therefore highly probabia that these 
specimens were salt-glazed. In the proofs of iiring, when the fuel has almost burnt out in the Idln and the 
pots are still red-hot, moist salt is thrown into the kiln. Under the intense heat the salt volaulizes and, by 
reacting chemically on the surface of the pots, produces the glaze. 


^ Supplied by tbc dieoiist of the Archaeological Survey of lodia. 
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Stack slip ivlt/i lustrous finish (s«e above, p. 51) 

A few potsherds, confined to the pre-Arreiine and the lowest ArreiLne layers of the Northern Sector, show 
a black slip with a striking metallic lustre. The particles of the black film arc magnetic, and chemical analysis 
shows that the black substance consists largely of magnetic oxide of iron, which is black in colour. There is 
no doubt that amorphous carbon in the form of soot or smoke also contributes to the black colour. Graphitic 
carbon is absent. The black substance on the other potsherds sent for comparison from the same site h not 
magnetic, and thus the difference in lustre aod Uni must be attributed to the finely divided magnetic oxide of 
iron. The presence of soot indicates that a smoky fire was used for baking the ware at a moderate temperature. 
On removing the shiny film a dull black surface is exposed. This black is due to the pCTciration of fine 
particles of carbon into the pores of the sherd, and also to the presence of iron in the ferrous condition. It apprars 
that a slip of ferruginous clay was applied to the ware and it was then baked at a moderate temperature in a 
smoky fire. 

Haematite slip 

A polished bright red slip is occasionally found at Arikamedu in all periods and is identified as haematite. 
At ordinary temperatures the following oxides of iron are known to have a deep red to light red colour;— 

(1) Anhydrous sestjui oxide of iron, known as haematite. This does not contain any chemically com¬ 

bined water; 

(2) Hydrated oxide of iron, known as limonite; 

(3) Hydrated oxide of iron, known as gocihiie. 

Nos. 2 and 3, natural hydrated ferric oxides, have 9-9 to 13-2% of water of hydration. This chemically 
combined water is driven off by heating the O'Xides to dull red heal. Dehydration experiments on goethitc at 
different temperatures show that its complete dehydraUon and conversion into haematite lake place at about 
380“C. Furthermore, the finer the grain-size, the faster the dehydration. It is clear, therefore, that whatever 
be the form of the oxide present in the original slip, baking at 600-700“C. would convert it into anhydrous sesqui 
oxide of iron or haematite. During the operation of firing, any water present in the oxide of iron will be com¬ 
pletely driven off because the temperature of the kiln is likely to be much higher than the dehydration-temperature 
of the oxide. The presence of goethitc or any other hydrated oxide of iron must be ruled out in view of these 
facts. In order to settle the point, however, surface scrapings the red slip were healed to dull red heat f700*- 
800“C.) and loss in weight determined. The loss in weight was inappreciable, whereas if the red material were 
goeihite Of limonite, roughly a loss of 10% should have been observed. There is, therefore, no doubt that the 
red substance present as slip is anhydrous sesqui oxide of iron or haematite. 

It is clear from the above that iheie is no means of finding out whether the original slip was powde^ 
goethitc or haematite, for, even if goethitc were used in the slip originally, the temperature required for baking 
and glazing would be sufficiently high for its complete dehydration and conversion into haematite. 

Chinese celadon ware (above, p. 91) 

The composition of the body of the sample submitted is given below; — 

SiO„ .. .. .. .. 73-67% 

AljO, .. .. .. .. 19-15% 

Fe^Os .. .. .. .. 1-41% 

FeO .. .. 2-43% 

CaO .. .. .. 3-2?% 

MgO .. .. .. .. 1-02% 

MnO . - ,, .. .. in traces 

Alkalies , . . . .. . . In traces 


Total 100-95 

Copper, lead, cobalt and phosphate are absent. The body is dense and greyish green in colour. 

Chemical analysis of the sample shows that the colour of the body is due to iron compounds. A very high 
temperature must have been used for firing and poreelainizing the clay. Microscopic examination of the body, 
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however, shows that vitrificatioD is very imperrect and coarse grams of quartz and iron oxide are occasionally 
observed. Next, the analysis of the body and the glaze was undertaken. This course bad to adopted because 
very minute quantities were involved and the ciarked hardness of the sample made it difftcuU to separate 
the glaze completely from the body. The results of quantitative analysis are as follows:— 


SiOt 




.. 72-32% 

A1,0, 

m * 

+ ¥ 


19'27% 

Fc,0, 




.. 1-91% 

FcO 


... 


.. 2-20% 

CaO 


Hh + 


.. 3-99% 

MgO 

^ , 



.. 0-89% 

MnO 

■i * 

* 1 


,. traces 

Alkalies 

m ¥ 

¥ ■ 


.. traces 


Total . I00>58 

The sample is free from copper, lead, cobalt and phosphate. 

The above analysis leads to the conclusion that the greyish green colour of the glaze is due to dm presence 
of lerrous iron. The compound which imparts the characteristic colour to the glaze may be a ferrous silicate or a 
solid solution of oxide in the complex alumino-silicates present. The results, however, leave no doubt as to 
the technique of the glazing. When the two analyses arc compared, it becomes evident that the compositions 
of the glaze and the body are quite similar. This accounts for the remarkable freedom of the glaze from ‘ crazing * 
or ‘crackling’. ‘Crazing’ is primarily due to diiference in the dilatability of the body and the glaze when 
exposed to changes in temperature. When the body and the glaze are smular in chemical composition, there 
is Utde difference in the rate of expansion and the glaze may not show any 'crazing*. When, however, there 
is a wide divergence in the rate of expansion owing to difference in chemical cooiposition, the glaze is often 
crackled or crazed. The body and the glaze seem to have been fired in one operation. 

The presence of a large number of bubbles or spherulites in the glazed surface, as shown by the microscope, 
suggests that the glazing was imperfect owing to incomplete vitrification of the constituents of the glaze. Its 
freedom from alkalies and lead would require a very high temperature of firing for complete vitrification, when 
nhe easily fusible ferrous silicates and complex iron-alumino-silicatcs would combine with the more r^ractory 
clay and produce the glaze. An application of extremely finely levigated ferruginous clay to the dried ware 
of the same type of clay, followed by diying and polishing to level the coating, and subsequent firing at a very 
high lemperaturo in a reducing atmosphere, would be the necessary condition for ihc formation of the glazed 
ware under investigation. 


5, OTHER SMALL FINDS 

The chronological scheme into which the other small finds (equally with the pottery) 
are fitted has been detailed above, p. 50. Finds from strata, mostly late, which could 
not be equated with any building-period or significant sequence, together with those from 
AK i, a much disturbed site in the Southern Sector, are grouped as ‘unstratified’, 


E. Beads 

More than two hundred beads of various materials were found in the excavations, 
besides a number of unfinished ones and fragments of semi-precious stones doubtless 
intended for the industry. It is evident that beads were manufactured on a large scale at 
^ikamedu,^ 


^ Besides ihe semi-precious siones mentioned below, several pieces of obsidian and green jasper have also 
been found, together with much glass-slag. 


93 








ANCIENT INDIA* NO. 2 


The materials used for the manufacture of beads fall under the following heads l 
Semi-precious stones: (a) Chalcedonic quartz, including agate and cameUan. 
(b) Crystalline quartz, including crystal and amethyst. 

Shell, 

Bone. 

Gold. 

Terracotta, 

faience. 

Glass. w u 

Of the semi-precious stones, amethyst and camelian account for ten beads «ch, 
crystalline quartz Sght, and agate, banded or plain, four. Though 
the post-Airetine deposits in the Northern Sector there is only one si^imen of it m the 

Southern Sector, found in mixed soil a few inches below the lile of die 

that the stone fell into disuse as a bead-making material m the latter part of the life ot the 

‘"""^Carnelian is distributed in all the periods with a fair uniformity, 
crystal are absent in the pre-Arretine and Arretme strata of the Northern 
this phenomenon is due to their late appearance ax a matenal in this ^rt ^ 

the country or to the limited area in which the pre-Arretme and Arretme strata were touched 

^^the’other hand, is notjepresented in the collection 
though thirteen shell beads were found distributed at all levels m 

may be an accidental feature, as the fishing of shell is a long*^stablished industry on th 
southern coast of India. Bone beads are rare, there being only two specimens, one each 
from the Arrctine and the post-Arretine levels in the Northern Sector. 

Three gold beads have been found at Arikamedu:— * 

1. From an Arretine-producing layer (AK II, 8A) of the Northern Sector: 

shaped in elevation and scalloped or fluted in cross-section. Compara _ ^ 
with flut^ gold b^ds from Tm^a (Bhir Mound), dated to the end of me 
fourth century B.C.," but the type is of much earlier origin, 
example, in the temple of E-anna at Uruk at the end of the third millen¬ 
nium B.C. (Iraq Museum, Baghdad). Fig. 41,40; pi XXXIVA, I, . , 

2. From a post-Arretine deposit of the same Sector (AK II, 4): short-barrel circular. 

3. Froiif the previous excavations, and now in the Pondicherry Bibliotheque. 

long-barrel circular. PI. XXXIVA, 3. 

Faience is rare, being represented by one bead from a post-Arretine layer in the 
Northern Sector, and another from near the surface in the Southern. ^ litHe 

There are sixteen terracotta beads from all levels of both the Sators. They show ht 
variation of shape, being always either pear-shaped or spherical: the latter are found oniy 
in the Southern Sector, along with the pear-shaped ones. These objects are very ^mmon 
on all ancient sites and have often been described as spmdle-whorls, which inoeea some 

of the larger specimens may have been. at 

A majority of the beads is made of glass. The range of colour is hmited. shades 
blue and green are the most popular colours throughout, followed by copper-rco, los 
CDmmon colours being while and blacky whilst yellow^ yioletj brown and grey are ra ^ y 
represented. The material is generally opaque but sometimes translucent; transparent gJ 


I AacienI Ittdia, No. t (1946), p. 32. 
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IS absent, A few very tiny glass beads, spherical or spheroid in. shape, have been found in 
all periods of the site.* * Some glass beads from the later strata in the Southern Sector are 
misshaped in manufacture. (Cf. hg. 40, 33 and 34.) 

The range of bead-shapes is not very large, nor can it he affirmed that any particuJar 
shape, unless possibly the lug-collared type (see below), was restricted to any period or 
material. The main shapes represented are: spherical, spheroid, pear-shaped, cylindrical, 
barrel, truncated bicone, oblate and collared. Some of them may be divid^ into sub- 
types, such as circular, square, hexagonal, etc., according to their cross-sections.- 

The spherical and spheroid shapes continued to be the most common throughout the 
occupation of the town. The more specialized shapes may also be said to have continued 
generally throughout. It is true that the shapes represented in the pre-Arretine and Arretine 
periods are much more limited in number than m the later periods, but this is probably 
due to the relatively small area in which these levels were excavated. On the whole, it may 
be held that there is no marked disappearance of old shapes or sudden emergence of new 
ones in the later periods. 

The only possible exception to these generalizations is presented by a class of beads 
known as ‘collared’ beads, which are generally barrel-shaped in elevation with an attachment 
at either end. These attachments may be inconspicuous, being merely formed by shallow 
incisions near the ends which hardly disturb the profile of the bead, or may be in the form 
of prominent lugs. The class may thus be divided into ‘groove-collared' and *lug-collared’. 
Of the five groove-collarcd beads in the present collection, one each comes from the pre- 
Arretine, Arretine and post-Arretine deposits of the Northern Sector; the fourth and fifth 
ones are from the Southern Sector, found very near the surface, and are of no stratigraphic 
consequence. The lug-collared b^ds first make their appearance in the ‘Arretine’ period 
(first half of first century A.D.), and continue throughout the post-Arretine layers of the 
Northern Sector to the latest period of the Southern (second century A.D.). A conclusion 
may be hazarded that on this site the groove-collared beads antedate the lug-coUared ones, 
but the inference must be choked by a study of this class of beads from other stratified 
sites. The Pondicherry Bibliolhdque contains three new types of collared beads found 
previously at Arikamedu, besides those found in the present excavations: (1) a barrel 
roughly elliptical groove-collared bead of amethyst (fig. 41, 50); (2) a barrel plano-convex 
lug-collared bead of glass (fig, 41, 57); and (3) a corner less cube lug-collared bead of 
amethyst (fig. 41, 58). 

Collared beads have a very wide distribution in India and outside. In tndb, apart from a son of prototype 
at Mohenjodaro (third milknniuni B.C.),* they are known to occur at Chandravalli (Mysore State) in a stratum 
which prcduced two denarii of Tiberius (died A.D. 37), Kond^pur and Miski (Hyderabad State) in strata said 
to be of tbe Andhra period, near Bhubaneswar (Orissa), Kau^mbl (United Provioccs), Pifaliputra 

(Bihar), Durgftpur (Bengal), and in both the two city-sites, fihir Mound and Sirkap, at Taxila 
(Punjab).^ As the chronology of Taxila has been fixed with fair aocura^, it may be helpful to analyze the 


' The throe smallest ones measure -OS, <06 and 'OS inch respectively. 

* The method of classification adopted here b that of H. Bock, * Classification and Noitienclatuie of Beads 
and Pendants*, Archaeoiogia, LXXVII (i92g), iff., and is as follows: Hold a bead with its hole in the horizontal 
position and parallel to the eye. The elevation thus obtained is its primary shape. The cross-section through 
its centre, cutting the hole at right angles, gives its secondary shape. 

^ J. Marshall, Mohenjodaro ood the Itidus Civilization (1931), III, pi. CXLIX, fig. 5, 

* In the DurgSpur collection of Mr, Ajit Kumar Mukerji, there are two eollarcd beads, one of each variety. 
In all other cases tbe lug-collared type is predominant, though the other type is not unknown. These details 
are derived from the drawings of Chandra valli beads kindly supplied by the Director of Archaeology, Mysore^ 
photographs of Kondapur and Miski beads by the Superintcadent of Archaeology, Hyderabad; and drawings 
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occtUTtocc of these beads there. The Bhir Mound, beliesed to have been deserted in the s* *^*''* ^,1^* 

after ao caisteoce of about three huedred years, yielded five groove-collared and three lug-colla^ beads; wlule 
SlkaS which had been founded at the time of the desertion of the Bhir Mo^d and conunu^ m occupation 
until the end of the first or beginning of the second century A.D., yielded only one grooyc^^iLared and teven 
lue'Collarcd heads. One more lug-collared bead comes from JauiiSn, a late monastic setUement. The priority 
of the groove-collared beads over the lug-collared ones is therefore fairly established at Taaila; but the occurrence 
of the^tlcr in the Bhir Mound suggests that it was a known type by the second t^^ury B.C. ,, . 

Outside India, collared beads at Gczer in Palestine have been dated B.C. IdOO^SOO.* Ribbed gold beads 
with a collar at each end have been found in late Mycenaean tombs at Enko^ and C^ium m Cyprus.* 
Collared beads have also been produced from other graves in Cyprus dated to the first Imlf of the swth century 
B.C.* Beck illustrates one groove-collared bead from Ur (before B.C. 600) and three lug-collared ones from 
£gypt (Xllth Dynasty), Praencstc (B.C. 800) and Cumae (B.C. 500) respectively.* 

In the Pondicherry Biblioth^ue are the foHowing shapes, derived from the previous 
explorations but not represented in those of 1945: ^ l j c Ji 

(n A short-barrel gadrooned bead of camelian comparable with the gold b^d, ng. 41, 
41. and pi. XXXIVA, I, and doubtless derived from a metal prototype (fig. 41, 61); (2) a 
barrel (almost plano-convex) tabular bead of bandal agate (fig. 41, 59); 
banded agate (fig. 41, 63); (4) a double-eye bead of the same material (fig. 41, 62); and 
(5) a frog-bead of ii^t green glass ^ (fig. 41, 60). 


Lirr of selected beads (figs. 40-41) 

1. Camelko: spherical. Unstralified, (AK tV-206.) 

2. Glass: spheroid. Dnstratified. (AK rV-5>9-) 

3. Glass: spheroid. UostratiSed. (AK 1-188.) 

4. Glass: spheroid. Arretinc. (AK 11-244.) 

5. Glass: spheroid. Arretine. (AK 11-275.) 

6. Glass: spheroid. Anetinc. (AK 11-459.) 

7. Glass: spheroid. Post-Airetinc, (AK VI-13.) 

8. Glass: spheroid. Unstratified. (AK T97.) 

9. Glass; spheroid. Post-Artctioc. (AK U-JO.) 

10. Shell: spheroid. Post-Arretinc, (AK 11-389.) 

11. Glass: truncated biconc circular. Post-Anetine. (AK n-501.) 

12. Glass; truncated bicone circular. Post-Anetine. (AK 11-406.) 

12A. Glass: truncated biconc circular. Unstratified. (AK IV-294.) 

13. Glass; short-oblate circular. Post-Arretinc. (AK 11-463.) 

14. Glass: short-oblate circular. Post-Artetine. (AK V-106.) 

15. Class: short-oblate circular. Arretinc. (AKn-407.) 

16. Glass: barrel circular. Arretinc. (AKII-407A.) 

17. Class: barrel circular. Arretine. (AK 11-401.) 

18. Glass: barrel cllipticaL Post-Arreline. (AK VII-17.) 

19. Faience: long-barrel circular. Post-Arretine. (AK in-37Ji 


of KauiimbT and Pifaliputra beads in the Patna Museum and photographs of DurgSpur beads by the 
Superintendents, Archaeological Survey of India, Ccnteal and Eastern Circles respectively, 

t R, A. S. Macalistef, The Excavation of G««r (1912), 11, p. 112, and III, pi. CXXXVII, 60. 

* Murray Smith and Walters, Excavaihns In Cyprus (Brit. Mus., 1900), pp. 65, SI and pis. VIII and XHI. 

* Ohnefalsch-Richter, Kypros^ the Bible and Homer (1893), pis. LXVn, 7 ; CXLIV, 2 and 5; and pos¬ 
sibly pi. XXV, 7, and p. 208,'fig. 170. 

* H. Beck, op. cit., p. 15. fig. 16; p. 4, fig. 8; p. 15, fig. 16; and p. 67, fig. 74. . , l 

* Frog-beads have been found also at Tasila. H. Bock, ‘The Beads from Taxila % Memoir of the 
Archaeological Survey of India, No. 65 (1941), pL VII. Th^ also occur at KauidmbI (U.P.) ; specimens m 
the Allahabad Museum. For eye-beads, see Beck, t/p. ett., pL I. 
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Fio. 41. Beads, -f 


20. Camclian'loag-bamel beRagptia!. Unstralifi^. (AKIV-U3.) 

21. Agato; long-barrel elliptical. Late Drain period. {AK. IV-266i) 

22. Agate; long-barrel roogWy cuculai. Unstratlfied. (AK 1-161.) 

23. Amethyst; long-banel tabular. Arretine. (AK II-54S.) 

24. Glass: tabular circulai, ArretiDe. (AK 11-490.) 

25. Gloss; cylindrical circular. Arretine. (AK VI-IO.) 

26. Glass; cylindrical circular. Unstralihed. (AK EV-12S,} 
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27. Glass: long-cylindrical circular. Unstfatified. (AK 1*93.) 

2S. Agate: long-cylindrical circular. Post-Anetiae^ (AK11-487.) 

29. Glass; long-cylindrical circular. Post-Arretine. (AJC V-39,> 

3D, Glass: long-cylindrical circular. Unstratified, (AK. 1-108.) 

31. Gloss: long-cylindrical circular. Arretine. (AKII-3I3.) 

32. Glass: long-r^Iindrical circular. Post-Arretine. (AK Ilt-65.) 

33. Glass: tong-cylindrical circular (misshaped). UnsUatified. (AK IV-25.) 

34. Glass; long-cylindrical circular (misshaped}. Unstratified. (AK IV-146.) 

35. Agate: cylindrical circular, Post-Arretme. (AK 11-221.) 

36. Amethyst: cylindrical hcxagona.1. Arretine. (AK 11-238.) 

37. Amethyst: tnmeated bicone hexagonal. Post-Arretine. (AK II-453,) 

38. Crystalline quartz; truncated bicone hexagonal. Unstratified. (AK 1-27,) 

39. Glass: toggle. Post-Arretine, (AK VlI-20.) 

40. Gold: long-barrel Ilutcd. Arretine. (AK 11-359.) (See also pL XXXIVA, 1.) 

41. Gold : circular. Post-Arretine. (AK 11-596.) (See also pi. XXXIVA, 2.) 

42. Terracotta; pear-shaped. Pre-Arretine. (AK V-90,> 

43. Terracotta: pear-shaped, Pre-struclural. (AK rv*300,) 

44. Terracotta; p«ir-shaped. Early Phase. (AK rV-232.) 

45. Class: barrel circular groove-collared. Pre-Arretine. (AK 11-558.) 

46. Glass: barrel circular groove-collared. Arretine. (AK 11-548.) 

47. Glass: barrel circular groove-collared. Post-Arretine. (AK 11^183.) 

48. Glass: barrel elliptical groove-coIJared. Unstratified. (AKI-29.) 

49. Quartz-crystal; unfinished barrel groove-collared. Unstratified. (AK rv*48.) 

50. Amethyst: barrel roughly elliptical groove-collared. Pondicherry Biblioth6que. 

51. Shell; barrel circular IugrcoLlarcd, Arretine. (AK IE-390,) 

52. Amethyst: barrel circular lug-collared. Post-Arretine. (AK Et-544,) 

53. Glass; barrel circular lug-collared, Post-Arretine. (AK 11-125.) 

54. Amethyst: barrel tabular Jug-collared- Post-Arretine. (AK VII-38.) 

55. Crystalline quartz; barrel elliptical lug-collared. Unstratified. (AK 1-5.) 

56. Glass; barrel circular lug-cojlared, Unstratified. (AK IV-IDS.) 

57. Glass; barrel plano-convex lug-collared. Poadicheriy BIbliothdque. 

58. Amethyst: oomerlcss cube lug-oollared, Pondicherry Biblioth6que. 

59. Agate; barrel (almost plano-convex) tabular. Pondicherry Biblioth6que. (Sec also pi. XXXTIT, 10.) 

60. Glass: frog-bead, Pondicherry Blblioth^que. 

61. Camelian: barrel gadrooned. Pondicherry BibltothSque. 

62. Agate; elliptical plano-eouvex double-eye. Pondicherry Bibliothdquc. 

63. Agate: spherical single eye. Pondicherry fiibliothdque. 


F. GraecoRoman gem (PL. XXXI IIB, 12) 

Reference has been made to the casual discovery of a gem said to bear the head of 
Augustus in intaglio (above, p. 21), The Biblioth^que at Pondicherry also contains a 
quartz intaglio of Graeco-Roman workmanship representing Cupid and a bird, apparently 
an eagle. The gem is untrimmed and may therefore have been made locally by a Medi¬ 
terranean craftsman. It was found on the site but there is no record of the circumstances. 


G. Roman lamp (no. 42, 1) 

Fragment of the disc and side-volute of a Roman lamp, here restored in accordance 
with the normal form of the Augustan period (early first century A,D.). Of fine red ware. 
Found in the spoil-trench over the principal wall of AK II; not stratified. Another fragment 
of a Roman lamp was found in the previous excavations. 
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H. Roman glass bowls 

(1) Fragmejit of pillar-moulded bowl of wliitish iridescent glass* Northern Sector, 
post-Arretine. Bowls of this type originated apparently in Italy, and spread throughout 
the Roman world from the end of the first oentury B.C. to the end of the first century A.D. 
In Germany, they occur at Haltem (11 B.C,-A.D. 16) and are very common at Hofheim 
(A.D. 40-51), but are almost completely absent from the forts of the German Limes, dating 
from the end of the first century A.D. onwards.^ Fig. 42,2; also pt. XXXTVB, 1. Frag¬ 
ments of four or five similar bowls were found at Arikamedu by the French excavators. 



Fig. 42. pottery iantp; 2-3 1 Bxtrrtm glass bawls, | 

(2) Fragment of bowl of blue glass with hori^ntally ribbed side. Northern Sector, 
pre-Arretine. Doubtless also of MMiterranean origm. Fig. 42, 3; also pi. XXXIVB, 2. 


I. Terracotta objects 


Compared with the prolific sites of northern India, the terracotta objects found at 
Arikamedu are surprisingiy few in number. ^ Nor can these few be put in their proper 
places among analogous ^ds from South Indian sites, as very little terracotta maieri^ from 
South India is at present available for study. The following objects, together with the 
b^ds mentioned above (p. 96), comprise the whole of the terracotta from the present 
excavation:— 

(1) Torso of a female figure in the round. The right arm hangs down and touches 
the hip, while the left is placM akimbo, holding a basket of seeds or fruits. The figure is 
heavily drap^, the right end of the sSri being tucked up and wound round the waist 
(pi. XXXVA, 1). Northern Sector, pre-Arretine (end of first century B.C. or begmnmg 
of first century A.D,). 

(2) Torso of a female figure in the round. The left hand hangs down and touches the 
hip, while the right is probably held akimbo. The figure is also heavily, but somewhat 
differently, drap^. The upper garment, starting obviously from the right shoulder, pass^ 
below the left arm; the folds of the lower one are depicted oblique parallel lines. A 
long raised tassel hangs throughout the centre of the lower portion of the body (pi. XXXVA, 
2). Northern Sector, Arretine period (first half of first century A.D.). 


1 Sec E. Ritterling, Das Fr1^omUci« Lager bet Hojheimt pp. 371-2. 
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(3) Left upraised hand of a human figure with a bangle, the fingers clutching what 
seems to be the stalk of a liower (pi. XXXVA. 4). Northern Sector, post-Arretine (second 
half of first century A.D.), 

(4) Fragment of a square or rectangular slab of the ayagapa^a type. The portion 
round the centre seems to have been undecorated. Beyond are concentric circles, followed 
in the extant comer by a conventional honeysuckle design. The edges are decorated by 
oblique hatching (pt. XXXVA, 3). Southern Sector, Late Phase. 

(5) Irregularly shaped fragmentary object, possibly of the * votive tank’ type. The 
field is decorated with short notches (pL XXXVA, 5). Southern Sector, unstratified, 

(6) Object simitar to the above, but more fragmentary. Southern Sector, unstratified. 

(7) Crude shapeless model of an animal; a lump on the back may indicate that it was 
intended to represent a humped bull (pi. XXXVB, 2). Southern Sector, unstratified. 

(8) and (9) Two gaming pieces, one depicting a human head with a projecting snout 
(pL XXXVB, 3 and 4). Southern Sector, unstratified, 

(10) Cylinder, probably also a gaming piece (pi. XXXVB, 1). Southern Sector, 
unstratified. 

(11) Pear-shaped obj^t with projecting knob or foot, probably a top (pi. XXXVA, 6), 
Southern Sector, unstratified. 

A large number of terracotta discs were found from all deposits in both the Sectors 
except the pre-Arretine (an exception which may be accidental). Some of these pieces are 
only potsherds made into a rou^ly circular shape by rubbing, but there are a few which 
are deliberately moulded to shape. Some of the former class have one or two perforations 
at the centre, and one is decorated with rough scratches. All these may be regarded as 
gaming pieces. PI, XXXVB, 5-11, 

The following terracottas found during previous excavations and now in the Biblioth^ue 
at Pondicherry may be added. They are not independently dated. 

(1) Torso of a male figure, nude or more probably with diaphanous drapery. The pendant right hjin< l 
holds a hook^ike object, and the left a large indistinct object against the hip. The figure wears a thick nceklacc 
of cabled design, ending in two large rosette-shaped pendants and a girdle of pellets (pi. XXXVIA, 1). 

(2) Head of a male figure, evidently §iva. The high conical mass of matted hair is entwined by a serpent, 
and its forepart bears a crescent. The eyes are half-closed (pi. XXXVIA, 2). 

(3) Head of a male figure, much de&ced. The hair is curled and hangs below the ears (pL XXXVIA, 3), 

(4) Fragment of a female figure. The drapery is somewhat similar to that of No. 1 of the 1945 series 
(pi. XXXVIA, 4), 

(5) and (6) Lower portion of two female figures standing on round pedestals. They are clad in loose skirts, 
which cover part of the feet, only the toes being visible (pi. XXXVIA, 5 and 6). 


J. Metal objects 



Fig. 43. 1-4, iron objects; S, copper rattle; 6, quarts ring; 7, ivory han^e. J 
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tesWes a number of^hapde^ lumps of iron found almost avorywharo. the following 

"'^“riro^&“hem Saotor. unstratified. 

^3^ fnSWwo IJ™ ^ifs 0 ^ of tLm wUh’a round head (fig. 43.2-3). Southern 

^sStoT Early Phase, and unstratified respectively. Southern 

(5) Co^r 4ma wi* a slit ^d a loop for sus«nsion (fig. 43. 5). Southern 
^ Sector, Late Drain Period (second century A.D.). 

K. Stone objects 

IS RaSSSfSls.one''^' sSers2fotn»rS«e. 

(9) ^oTof Steatite lid of a casket. Southern Sector, unstratifled. 

L. Wooden objects and ropes 

first century B.C. or early first century A.p,), ... 

Of the wooden objects the following deserve mention. „vnnneH out 

(l) Roughly fashioned block of wood, with its central portion scooped out, 
resembling a cumbrous shuttle, possibly a toy-boat (fig, 44^ 1). 
m Le^of a cot or stool, roughly carved, with two rectangular mortices cut mto 
^ ks uooer portion to receive the wooden bars forming the frame (fig. 44, 3>. 

(3) CyUndrSTl piece of wood, carved into zones with shallow incised lines, possibly 

(4) Mallet, handle broken (fig. 44, 2; also pi. XXXVIIA), 

Of the numerous pieces of rope the long^t had a length of ^(J 
diameter of about one inch. Like all the other pieces it was made of three strands 

cocoanut fibres twisted together (pi XXXVIIB). 

EtEPORT ON WOOD AND FRVrr SHELLS 

By 

K. A. Chowohurv and S. S. Ghosm, Forest Resenrch Instiiute, Deha Dmi 

I, Material 

Six specimens of wood and two pieces of fruit shells, cisltccled from 
about 4 below the sca-lcvel, were received for identificauoa and report. On firet csainin^ion 
S liSen. foune in be in . l«e sugn of dnlnrionltion. All nuempu lo col cl»n \ 

itmip ixStcl-kiiife intt with fsilore. Tim lissura got crashed by ^e nclion of the kn* 
powdeS'form. ThU so obliterated the anatomical structure that it was not possible to hazard even g 

as to the identily of these specimens, 
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2, Method of stady 

The .ood s.mpl« «» edl^ 5r™ 

hacksaw and put in 70% alcohol overmght. . rhanecs m each daily. They were then put into 

mens were passed through 90 % ^d sjSnolel were then put through the oelloidio solution of 2 % to 

alcohol-ethcr solution twice fomelve ^ process of embedding,^ Each 

4 % to 6 % to 8 % to 12 % to 16 %. A prwsme ^ ^ laS^ge the samples with a thick coating 

stage last^ for 24 hours under fcr ^dening ® The material was ne« transferred 

of ccUoidin on them were put into chf nf rhlorofonn were added later, as it was noticed that the blocks 

to tubes coniaimng30%ofalcohol A 15 to 30^ thick. 

were turning gradually spongy. Secuons were then cut 

Difficulty was still experienced in cutung these ^ ^ _ tissues intact s^le cutting. The sections were 

a tWn coaling of 2% celloidin s^ution was Therwere then stained in Haidenhain’s 

then cut from all the three surfaces, and put m o ai^hoL TOcj ^re me^ 

haciuatosylin and Bismark brown, nt^n&ntlv mountine: them id Canada Balsam, they were 

carefully for staining and dehydrating. -ther to remo?c the celloidin. Sometimes this step had 

hurriedly through a mixture of absolute To overcome this, sections were 

to be omitted because, on dissolving, the cclloidm each. Even then, some sections 

passed through 90% alcohol and ab^te Chf AK 11-535 and AK U-554, the 

were not found satisfactory for detailed Pcaturcs of these timbers. Fresh 

cells were pressed so much that it was not ^ ^ ,5 9 ^ solution for about two hours. They were 

r ™c«.od 

3 , Eesulls 

Th, »icro»opio slito p.jp«rf "pLf 

.i. fron oL 01 .= pto raark«l AK 11-552 

™ I^murW AK n.554 to. a third Ur,. DeUdl«l a.,tom,«l r.p,r. o, 

their examination is given below. 


Specimen Nos. Alt 11-552 (two pieces) and AK 11-535 
Gross feature of the mod: The biggest of these three specimet^ rL'd^andVe 

to be charred. It is a dWase-porous wood with faint growth marks. Ke«#(i vei^ smai^^ _ s„uclure 

sLmy, often arranged £ radial chains. Soft tissues in fine tangential lines, often forming net liKC sir 

with the rsvs-r Rffys bjb ostifsmely line B.Dd ©quidiS'tfl.Dt. *. r t- -fitinfts 

Microscopic struciidre of ihe wood .* gr&wtkTrings arc ddiimted by thick an ^ ^ fadiaJ 

unji; pairs. h.v. hi, 

erwves. Only in well-preserved portions the true si 2 e and distribution of the vi^ls c^d ne wn* 

L vr»d walk ,r, nolErf *iU. dWndty, « the mjorit, ofjhe Li 

rue raioute, routd to oyol eod crowded. Tylosis hu oot l«o noMed. ,, tSii SLoo 

preserved. They are prominent agaiiut the background of t e wo 2 ) These are mostly one 

varies from diffuse to reticulum with the rays, to almost concentric lins ipl XXXVHI, 2), i ^ ^ 

cdl wide; crjeork in «.« arils coospicooos io *erti«l secnons, ftrh^efa p^o P^'^j^Ste reys; 

l-soriaie (rarely 2 -seriate), heterogeneous; upright cells me long and form the major part of Uw 

I K. A. Chowdhury. ‘An iinjiroved method of softening hard wood-tiHi» in hydrofluoric aeid under press 
Bot, XLVtll, 1954, 
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horizontal cells small and dilfi^It to be distinguished. F^br 4 S individuatly unrecognizable, small, rather thick- 
walled and packed in groups in between the parenchyma bands and rays. They are non-septate. From the 
nature of the structure, it appears to be a fine-textured, hard and tough timber. 

Identification: From the above it will be noticed that these ancient timbers in cross-section resemble 
Kxcaecaria agaliocha, Maliotus spp,, Tfewia nudifionit Sapium spp., Diospyros and Meha spp. But of these, only 
Diospyros and Maba spp. show the greatest aBlaity in all respects, e.g, fibres, parenchyma cells^ vessels and rays. 
Mo^ver, the pits are also siniilar. The ancient timber specimens are, therefore, identified as Diospvfos and 
Maba spp. " 

Specimen No. AK11-552 (one piece) 

Cfossfeatwe of the \eoods The specimen is about 3 inches x Z inches in size and rather irregular in shape. 
Its colour is dark brown. It is a diffuse-porous wood. Growth rings indistinct. Pores hardly visible to the eye 
but distinct with a lens, small, in radial pairs of 2-5 (mostly 2-3), Soft tissues hardly to just visible with a 
lens, scattered in the fibrous tissues. Rays visible with a lens, line and erjuidistant. 

Microscopic structure of the wood: growth rings indistinct; there is, however, a suggestion of growth marks 
at places due to flattened fibres and scanty pores. Vessels small, mostly in radial pairs of 2-3, thick-walled; 
vessel perforalion plate simple; pits on the walls small, numerous, round to oval and crowded; tyloses absent. 
Tracheids present close to the vessels, heavily pitted. Parenchyma ceils distinct, wcll-preserv'ed, wider than fibres, 
generally scattered, also form irregular reticulum with the lays (pi. XXXVHT, 1). Fibres oon-septate, narrow but 
thick-walled, lumen almost closed, closely packed. Fibrs are not always well preserved and oflen the thickening 
of the cell wall difficult to determine; inter-fibre pits scanty or not seen, ftijj well preserved, closely spaced, 
1-4 seriate (mostly 2) and heterogeneous; (a) uniseriate type consists entirely of upright or high cells, and' 
(i) multiseriate type consists of both upright and horizontal rells, sometimes alternately arranged forming verv 
deep rays (pL XXXVUI. 3), .r & e j 

Identtjicaiioa: The arrangement of v^ets indicates affinity to Sapotoceae, Ebenaceae, Apocyaaceae and 
Rubiaceae. But in the dense nature of the wood, small and very thick-wal led fibres and the heterogeneous 
rays, it resembles most closely Sapotaceae. All the timbers of this family have been compared and the structure 
of the ancient wood shows greatest affinity to Mimtisops. It has, therefore, been identified as Mimusops spp. 


Specimen No. AK n-554 (two pieces) 

Gross feature of the wood: The specimens arc fairly large (4 inches x 2 Inches) and appear to be portions 
of a lar^ tree. The colour of the wood Is dark red. Growth rings Indistinct, ft is a diffuse-porous nvod. 
Pores fairly large, visible to the eye, single or in radial pairs, uniformly distributed. Soji tissues indistinct to the 
eye. Rays only vfsibic with a lens, fairly broad. 

Microscopic structure of the wood: growth rings incon^icuous. Vessels medium-sized, round to oval, 
uniformly distributed; perforation plate simple; pits distinct, roundish and crowded. Parenchyma ceils con¬ 
spicuous by their uniform distribution and heavy deposits, oflen forming net-like structure with the rays; 
tangential band of parenchyma (3-3 cells) noticed in one place (pt. XXXVID, 4). Fibres narrow, thJck-wafloh 
small lumened. In some portions fibre walls have been dissolved away, and cells have collapsed. Rays fine to 
broad, l-fl cells wide, sometimes twbted, showing up prominently due to profuse reddish-brown deposits. 
Rays two types—the short type is of equal height and forms irregular rjpple-marks, the other very deep and 
broad. Ripple-marks inconspicuous. Gum canals fo und in two places. In one place large canals are of irregular 
shape and occur in three adjacent rows. In another specimen they are small in size embedded in the tangential 
band of parenchyma. 

Idemification: This timber apparently belongs to the group Mahales, i.e. Sterculiaceae, TiUaceae and 
Mahaceae, On comparison it shows most affinity with Heritiera having dense structure, parenchyma network 
with heavy deposits. Rays are of two types—high and low: the former forming the ripple-marks and the latter 
very deep and wide. The timber is, therefore. Identified as Heritiera spp. 

4. Fruit shells 

The pieces of fruit shells sent have been examined and identified os probably portions of cocoanut (Cocos 
nucifera) and palmyra (Borassus fiabellifer). 
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5. Cdflfro/ rtintarks 

The wood specimens examined show that they represent portions of wood from three difTcrent trees, viz, 
Diospyrox spp. (including Maba spp,>, Mimtisops spp. and Heniiera spp. Ail these trees at present prrrfuce 
well-known commereiat timbers. Diospyros and Maba, the former containing some very important and large 
forest trees, occur chiefly in South India, Ceylon, Bengal, Burma and the Andaman Islands; only a few species 
extend to northern India. From a commercial point of view the wood is important and is commonly used for 
turnery and carving walking sticks, lunbrella handies, inlay for furniture and fancy ardcles. Moreover, the 
well-known black ebony comes from one of the timbers belonging to this group. Mimmops mb wergreen 
trees and are found on the east coast from the Kisina river southwards, in the Carnatic, in ravines and hdis; on the 
west coast from Bombay to Travancore and also in Burma and the Andaman Islands. The timtor is strong and 
durable and is commonly used for oil presses, tool handles, piles, ploughs, harrows, carts, boats, rice ^unders attd_ 
also for building and constructional purposes. Heritieras are usually associated with tidal and delta forests of 
India and are well represented in the Sunderbans, Chittagong tidal forests, coast forests of Burma Md 
the Andamans, In South India the distribution is rather local: they are found on the west coast of Cochin, 
Tinncvclly, Travancore and perhaps also in the east coast in southern districts. The timber samples of Heritief^ 
which we have examined appear to come from a fairly large tree. From this one is inclined to think that the 
wood may not have been locally obtained. This limber is exiensivcly used for boat-building, agricultural 

implements, carts, constructional purposes, and fuel, - . r- 

Oiif ttiinfcs arc due to Messrs. IC Ni Ta.iidon and Damar Singh of tli& Wood Teebnoiogy Sociion, Forest 

Research Institute, for their help, 

M. Miscellanea 

¥ 

The post-Arretine layers in the Northern Sector yielded a very large number of sawn 
conch-shellsj possibly unfinished bangles, although no finished bangle was found. A few 
pieces are crescent-shaped and may have been used as ear-ornaments (pi. XXXIX). 

A fragment of a bangle of amber-coloured glass, with lozenge-shaped impressions, 
alternately filled with dots and an oblique line, constitutes the only glass bangle found m 
1945. It is from a superficial and unstraiified deposit in the Southern Sector, and may 
post-date the urban occupation. In the Pondicherry Bibliotheque are fragments of two 
other glass bangles from the previous excavations (pi. XXXUIB, 8-9). 

The following objects are of uncertain use;— 

(1) A flat ring of crystalline quartz (fig. 43, 6). Northern Sector, post-Arretine. 

(2) A long piece of ivory, elliptical in section, divided into zones with parallel incised 

lines (fig. 43, 7). Northern Sector, pre-Arretine. 

(3) Fragment of an ivory handle (?) of plano-convex section, divided into zones 

by raised bands, the sides containing at least two mortices, the intervening 
spacedecoratedbyrosettes(pl.XXXVlB). Foundinthepreviousexcavations, 
now in the PondLicherry Bibliotheque. 

N. Coins 

Two coins were found in late post-structural deposits in the Southern Sector (AK IV). 
One of them is corroded and without any details; the other one belongs to a well-known 
type of Rajaraja Cola (A.D. 9B5-1017).^ A third coin, utterly defaced, was unstratmed. 

O. Pictorial graffiti on potsherds (pl, XL) 

The graffiti showing svastika pattern have already been noticed above (pp. 49, 5^ 
Arikamedu has also yielded the following pictorial graffiti, all on sherds of pottery Type 1: 

^ Cf. W. Elliot, Coins of Southern India, London, 1386, p, 03 and pi. iv, 166. The Superintendent 
Govemmetii Museum, Madras, infonns me that coins of this type are exceedingly common in the southern districts 
of the Madras Presidency. 
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intagiio. From the posl-Arretinc phase of the 
Northern Sector (middle or second half of first century A.D.). 

2. Male figure standing facing with arms extended. The figure is draped in a 

the^Northern ** apparently holding a bow. From an unstratified deposit of 

4 . 3 Geometrical representation of a fish. From Pottery Group A (Early Phase) 
of the Southern Sector (mid first century A,D,). h ^ j f 


P, Inscribed potsherds ^ 

The present excavations yielded eighteen potsherds bearing graffiti. The opportunity 
IS taken to publish also two graffiti found previously by the French excavators. 

l. Dale 

Their associations indicate clearly that these graffiti belong to the first and second 
centuries A.D, 


2. Language 

All save two of the graffiti which are capable of reconstruction are in Tamil, and are 
amongst the earliest known examples of that language. Unfortunately their limitation to 
names and a few Tamil words robs them of value as a contribution to the study of linguistic 
development. So far as can be determined, their language is akin to that of some fifty 
short epigraphs found engraved on rocks at natural rock-shelters in South India, especially 
in the Districts of Madura and Tinnevelly.® The exact nature of the language of these 
inscriptions is still open to question, but they appear to be in Early Tamil (as distinguished 
from the Tamil found in the early Tamil literature, as well as modem TamilV with a 
sprinkling of Prakrit. They have bwn dated to the third and second centuries D.C, but on 
grounds which are largely theoretical, in contradistinction to the dating of the Arikamedu 
sherds which is objective and secure. 

Dr. N. P. Chakravarti adds the following comment:—- 

‘At first sight the script found on the graffiti from Arikamedu appears to belong to the 
first or second century B.C. when compared with the script of other Brahmi inscriptions, 
particularly those found in the north. On the other hand, the date of the pottery as indi¬ 
cated by its association with dated antiquities, is of the first century A.D. or near 
date. The reason for this discrepancy is not, however, far to seek. The script of the 
Arikamedu pottery and the early rock-shelters of the Madura and Tinnevelly Districts 
seems to be more akin to the ancient Dravidl script than the regular Br^ml as found in 
the edicts of ASoka and other early inscriptions. We also know that the Dravidi script 
must have separated from the main stock of Brahmi much earlier than the time of ASoka, 
at the latest in the fifth century B.C. (BUhler, “Indian Palaeography”, Indian Antiqwiry^ 
XXXIII, appendix, p. 8) This is undoubtedly the reason why so many archaic forms are 
noticed in the few inscriptions so far known in the Dravidi script. The development of 
forms after separation could not be so fast in Drfividi as in the regular Brahmi, which 
continued to be used throughout the whole of India, If we bear this point in mind it would 
not be unreasonable to assume that, though the script of the Arikamedu graffiti appears 
to be similar to the script of Brahmi inscriptions of the first and second centuries B.C., it 

^ Thfi sccilon is b^sed upon j-eporis from Dr* 0. C. Chlmbra, the Governjncni EpigraphisL, Dr* N, F, 
Chakruvarii^ his predecessor in the olficei Mr^ K. V. Subiohmanya Aiycr^ and Mr. Lakshttiinarayan Rao- 

^ H. Krishjlii Sasiri in and Trarweimns af the All-India Orimtai Cofifirence^ 1920, pp. 327-48; 

K. V. Subrahmanya Aiyer* ibid,^ 1924, pp* 275-300. 
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3^ t3.ter period. If this assumption is correct then the so- 
callw discrepancy between the palaeographic and the archaeological evidence would seem 
to disappear. 

3. Palaeography (see table, fig. 45) 

(i) Comparison with the Mamandur inscription (ascribed comecturally to the third 
century B.C.) shows a general similarity in the characters. 

In this inscription, nja is of the angular variety, but at Arikamedu it is a loop with a 
cross-bar, as in the Sittannava^ and other cavern inscriptions. The letter ra is a mere 
straight line at Arikamedu and in the cavern inscriptions of h4adura and Tinnevelly districts, 
but in the Mamandur record it is a slightly zigzag line. The other letters have practically 
the same shape in both. 

characters of the Arikamedu graffiti closely resemble the cavern inscriptions 
(pl. facing page 57 of the Annual Report on South Indian Epigraphy for 1912; pi. facing 
p. 86, ibidem for 1915; pl. facing p. 7, ibidem for 1918), with the following exception: the 
letter la has a more circular form in the cavern inscriptions, whilst at Arikamedu it has 
the almost modem open form. This is a point in favour of a later date for the Arikamedu 
graffiti. 

(iii) pie Arikamedu characters are closely comparable with those of the Bhatfiprolu 
fKistna District) Brahmi inscriptions, which are conjecturally dated by Biihler to the ‘ time 
immediately after A^ofca or about 200 B.C.’ (Epigraphia indica, H, 329), 

(iv) The Arikamedu inscriptions may further be compared with the Hathibada and 
Ghosundi inscriptions {Epigraphia Indka, XXIJ, 199ff., and XVI, 25ff.), attributed by 
Dr. D, R. Bhandarkar to ‘ the beginning of the first century B.C. ’ Slight diiTerences are :— 

In the Hathlbada and Ghosundi in^riptions the arms of a on the left are a little 
round, while in the Arikamedu inscriptions they are angular. 

In the former the cross-bar of ka is drawn above the centre of the vertical line, but 
in the latter it is at or a little below the centre. 

In the former the bottom of po is a little angular, while in the latter it is fully round. 

In the former the letter nut has a more developed shape than in the latter. 

The letter va has a fiattened base in the former. 

4. Transliteration (see figs, 46, 47 ; pl, XLI) 

1. AK 1-67 contains traces of six letters which are broken and cannot be definitely 
made out. 

2. AK I- 127. Reading is clearly anpiya makar^ meaning 'the dear son of.p’, 

3. AK IV- 198. This is one of the two Prakrit inscriptions. It reads Yakhamitasat 
meaning‘ofYakhamita (Skt. Yakshamitra)’. 

4. AK I- 168. Two inscribed pieces, which do not dovetail into each other but may 
be portions of the same inscription. The smaller piece contains four letters from the 
beginning and reads dtanka, which cannot be interpreted. The third symbol, which also 
occurs at the end of the bigger piece, is read as ga by Dr, Chhabra, while Mr. Subrahmanya 
Aiyer takes it to be an ea^r form of ha. 

The bigger piece consists of nine symbols which may be read as cha na cha rta (e no ba td 
(or //) ga but cannot be interpreted. Dr. Chhabra reads the fifth letter as fa, but in that 
0^ the horizontal stroke occurring on the top of this letter will superfluous and has to 
w explained. This symbol as well as the last three letters of this fragment are all new to 
the southern Br ahmT script, and their exact phonetic value must await determination. 

5. AK 11-69. Mr. Aiyer reads as Tavapidlar^ which appears to be a personal name. 

Ill 
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Fig, 47, Graffiti on poitefy, j 

6. AK I[-432. Mr, Aiyer reads these two letters as avi, which indicates a personal 
name. The vowel s here has a cursive form, 

7. AK 11-533 coataii^ four symbols which appear to be only potter’s marks, 

8. AK 11-562 reads Ama^, which is a personal name. 

9. AK 11-571. Reading is ChSUafi /4vf i(t koti ichan Adilaipa^^ The word koti 
seems to denote some relationship (Skt. gotrinT) which is preceded and followed by a proper 

name and may be translated as ‘Ichap Aditaipap, a relation of ChSttap Avi’, This record 
introduces a new form of f and also shows a mark of punctuation at the end. 

10. AK II'576. The extant portion reads 'ttau and indicates the end of a personal 
name. 

11. AK 111-67 contains remnants of three or four letters too fragmentary to be made 
out. Not illustrated. 

12. AK iIl-89. Mr. Aiyer reads this as ra chmtam and Dr. Chhabra as ra chinabkama. 
No sense can however be made of either reading. 

13. AK IV-120, Reading is ga to it ka sa ka ka. Except the two kas the other 
letter^ are doubtful, but tMs inscription has its value as the final symbol showing kka would 
certainly suggest that the language is Tamil, 

14. AK IV-194 contains two crude symbols which may be potter’s marks. 

15. AK lV-199. Reads Mutikulurau akah meaning *the wide-mouthed pot of 
Mutikulurap*. 
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16 AK lV-277. Reading is -n kaikolar, meaning.n the weaver . 

!7 AKVlI-27, Reading is-iriii'ania or -/fiVami", the end of a ^sonal name 

Ib! AR V-117. Three letters reading buttd, i.e. the Tamil form of Buddha, the 

name of a^wo^n.^ French excavations, and now in the Pondicherry Bibliotheque 

Reading seems to be. meva vaUtatai kotti rdalu (?) and may m^n havjng j^rwd tot 

which was bestowed by.,.. gtem\ The sense is not certain though the language is decidedly 

^^”^20 Found in the French excavations, and now in the Pondich^y Bibhotheque. 
Reading is pati and the meaning swms to be: ms is) to platter 

of Yaduvalabhuta (Yadubalabhuta).’ Pd/rf (Skt.) or pattt (Pah) means a shallow 
vesser, and the shape of the inscribed sherd is in comormity with miS- , ^ 

Prof. Nilakantha Sastri, who has published this inscnpUon in the Journal of the 
Unhersitv (XIV 3-4), takes pati in the sense of 'husband or a contracted form oi pamhavita 
(‘established’). " But the sense here suggested by Dr. Chhabra is perhaps corr^. 

The second letter in this inscription is not certam but the lan^ge is dwidedly Pmknt 
It is not certam whether the name of the lady was ‘Yadubalabhuta or Balabhuta of the 

Yadu family ^ t. 

Q. Bones 

The Northern Sector, particularly the deposits of estuarine slhne below the ^etine- 
producing strata (see above, p. 22), yielded a large number of bones, including three 
human ones, A report on their examination is given below. 


Report on Human and Animal Remains 
By 

B. K. Chatteioee aitrf H, K.. Bose, Antiiropolopcal Swvey Laboratory 

As the eallcry specimens and disarUculaicd bones of diffcrcnl anlnmb of various ages preserved in the Indian 
Museum Calcutta, were not available for comparison due to war conditions, a thorough ocamination of tbe 
bones suUilied for report was not possible, and the wort had to be restricted to the identiacaiion of individiml 

bones with their respoeiive Order and Spodcs. 11 ii u 

The degree of mineralization of the bones varies in the individual specimens. Thus, m specimens i J, JJ, « 
the process of mineralization has gone to a considerable extent; in 8, 10, 11 and 12 it is appreaably les^ 
whereas in the rest it has only commenced. The full extent of mineralization, however, can only be determined 

by a thorough chemical examination. ^ 

Apart from human relics, the animals identified include the following: (I) fow], (2) turtle, (3) boar, and 
t4) cow, all edible animals; but it is difficult to determine the extent to which they were used as such. In some 
f ases . however, there are marks of a sharp implement on the bone. 

Most of the long bones such as femur, humerus and tibia, and other smaSlcr bones such as metarar^J, 
metatarsal, pballangc and calcanium, were found intact; the reconstructed skull of a boar (No. 4 below) and a 
few others, together with all the human bones, were fragmentary. 


Chssijicaiton a/ bones * 

Class—Aves. 

Order—Gallinac. 

Ccdus—Callus ferrugidcus.^ 

L Left femur of a fo^l, complete. 

^ Ail the bonss cnumcraicd bdow wm from the pre-Arretine laym of the Nofthera Sector^ unless othcfwiM speciGod. 
“ W. T. BlAdfordt Thp FdUrta afBrimh India, Sirdi <IS98). IV, 75. 
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Class—Reptilia. 

Oidtr—CbeLonia. 

Family—Trionychidae. 

Genus—Lissemys punctata (Bonnaterre),^ 

2. Small fragment of the carapace of a turtle. 


Class—Mammalia. 

Order—Carnivora. 

Family—Sudae. 

Genus—Sus cristatus.* 

3. Fragment of the right side of the mandible of a boar with two molars and one premolar. From a post* 

Arretine layer. 

4. Mandible of a boar almost complete with two incisors, tbreo premotars and three molars on the left side 

and one incisor and a portion of a caniae and three molars on the right, From a posl-Arretine layer. 

3. Portion of the left side of the lower jaw with two molars. From an Aneuae^producing layer. 

6 . Small fragment of the lower jaw with impressions of the roots of teeth. From a post-Arretine layer. 

7. Portion of the right side of upper jaw with two molars and one premolar. 


Class—M ammali a, 

Order—Ungulata. 

Family,—Bos indicus linnaeus.* 

8 . Complete right humerus, 

9. Fragment of the distal end of humerus. 

10. Complete humerus. 

n. Complete humerus of a young individual. 

12. Almost complete humerus of a young individual. From an Arretme-producing layer. 

13. Almost complete left scapula after reconstruction. From an Arretino-producing layer. 

14. Fragment of the head of a scapula. From a post-Arrctinc layer. 

15. Fragment of a scapula of a very young individual. From an Airetine-producmg layer. 

16. Fragment of the proximal end of the third and fourth metacarpal. 

17. Almost complete third and fourth metacarpal of a young individual. From a post-Arretine layer. 

18. Portion of the third and fourth metacarpal of a young individual. 

19. Almost complete right femur after reconstrtKtion. From an Arretine-producing layer. 

20 . Almost complete left tibia. 

21. Complete third and fourth metatarsal. 

22. Almost complete third and fourth metatarsal of a young individuaJ. 

23. Second phallange of the hind leg. 

24. Premoiar tooth with broken roots. 

25. Molar tooth, roots partially broken. From an Airettne-producuig layer. 

26. Almost complete ioebor tooth. From a post-Arretine layer. 

27. Incisor, roots broken, 

28. Calcanium of a very young mdtvidual. 

29. Ahnost complete vertebrae of the hind er part of an adult mdividual. From an Arretine-producing layer. 

30. Small fragment of a vertebra. 

31. Fragment of a rib of an adult mdividual. From an Ametine-producing layer. 

32. Fragment of a pelvis (7). Mark of a sharp implement present, 

* G. A, BouleoEts, TTi« Fatov of British Mia, lUptilia and BatmekSa (1890). p. 17; B. Fmhad, 'Animal Remains from 
Karappfi’, Memoirs of the Afchaeott^lcol Sunny of fin&i. No. 31 (Delhi, IMS), p. 14; R. B. S. Sewell and B. S. Cuba in Mokeit- 
Jodaro aifd Indus Chittiation II (London, IMI), p. 663, 

* W, T. Blacford, The Fmina of British India, Maimnalia (I &fl8-9l), L 360, 

* Ibid., p. 
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Class—Mammalta. 

Order—Primates. 

Sub-Order—Amhropoidac, 

Family—Homiaadae. J 

„ - -- of . kf. lu»»o mandible of an ndul. «.b.« canine, four incieom. two molam and one mola, 

34 ' Mvidual. Fr»n a 

35, Fi^^».'^TbJ“a"f»>-om.n«ba.a. BoUi end. brot™. From an A«.une layer. 

6. APPENDICES 
Appendix 1 

Romm coins, frirt century B.C. lofomth century A.D., found In 

India and Ceylon 

Opportunity is taken to print a reused bst^of although 

and Ceylon, and to add a map f emphasizes afresh the remarkable 

no Roman coins have yet .fSSi ti?h the western Sorld during the Roman pnncipate, 
extent of the contact Southjndia wi hwor^^^ 8 

implying incirlentaUy a Ml *5 ,u i-jjan kingdoms more amenable or accessible 

Ronin trailers found the smaller South ln*an kingaoms 

than the large and powerful ^ndh^ iungdom f someW in the business, 

abundant mineral rewurces, ^ _ (notably in the form of clay or 

and indirect cultural contacts with 

metal buUae bas^ vaguej^y on Roman g ) . coins, particularly hoards, of the 

A notable feature of the map is the great cluster oi cou^ pa explained 

first century A.D. in the -but it'is probably more significant that 

by the ancient beryl mm^ m the dismci (p_ 123), Duw the W^tern 

at this point the Eastern Ghats swing w^twards natural trans-peninsular highway 

Ghats, and that the valley of the Provided a useful alternative 

immediately south of the abutment Coromandel ports, althou^ the 

It^^'roKS o“rrcm peril In the broken country of the 

divide. Coin list* 

Bihar 

G?S W- A.D. 24- A. Cunningham, .drcfif. Surrey Rep„ XIII (1882). 72. 

Bombay Presidency 

Lit. and Sc., XIU (1844), 215. 

1 w. T. Blanford. The Fauna tff British India, MamimlHi. 1 (1889-91), 3; Reynolds, TAc Vertebrate 

from Mr. T, G. Aravamuthan in ihe revision of ibis list, 
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4. W^hcda, «^«r Tk fes. m^Di|t^«reu. of the Severi (A.D. 202-20). 

Q. Codriagton in. J,B.B,R*A.S., XVlli 

Central Provinces 

5 Chejetbedha, BilSspur Dist. 2 aurei of Coitimodus (d. A.D. 192), Information 
’ supplied through Mr, T. G. Aravamuthan, 

Madras Presidency 

6. AthirSla,PullampetTk.,Cudd|pah tot, Am^^^ 

in Madras Jowrn. of lAt. ana lo * pp ^ ^ FUiot in Madras Journ. 

8. ciffiorfDle. 2 denarii of Tiberius (d. A.D. 37). Madras Mas. A. Rep., 1912. 

o levDOre Tk. Vizagapatam Dist. 23 Roman gold coins, ending with 

S. aurei, latest Of 

n, K^rf Ttte?.^o?oi\%is«^ 

pot. H. Little in Madras Christian College Mag., 1 muuf 

13. KMur,'feiSp5ypkt. S aurelgncluding oneof Claudius (d.A.D. 54). W. Elliot 

in Madras Journ, of Lit. and Sc., Xlll Usa4), .il4. / j a n i am R Sewell in 

14. Karur, Trichiaopoly Dist, Aureus of Marcus Aurelius {d. A.D. 180). 

15. Karuvur, Coimbatore Dist. Hoard of aurei, 

Thurston, Madras Gov. Mus, Cat, Coins No. 1 (1874), p. 1, No. 2 { )> P* 

Madras Journ. of Lit. and Sc .,TiKarEnc fr/ AD 37), 

16. Karuvuf. Coimbatore Dist. Large hoard of da"ani, Auguslus-Titerius (d 

in a pot. Thurston, Madras Gov. Mus, Cat. Coins No. 2 (1888), p. 4 > 

Christian College Mag., October 1883, pp. 219ff. Ansnetus_Tiberius 

17. Kattanganni, Dharapuram Tk., Coimbatore Dist. 233 denani, Augustus iioei 

(d A.D. 37). Madras Mus. A, Rep., 1913, pp. 4, 8. (d 

18 K^pa^d, Jeypore Tk., Vizagapatam Dist, 4 Roman denani, Augustus— Tibenus {d. 

A.D, 37). Madras Mus. A. Rep., 1915, pp. 5, 6. d j a d 68) 

19 Kottavam, Malabar Dist. Large hoard of aurei, Augustus—Nero (d. 

Jii SB, XX (1851), 371-87; R. Caldwell, A Description of Roman Imperial Aur 
found near Calicut, Trivandrum (1851); Madras Rep., 1882, . gjug 

20 iddaituppalaiyam, Dharapuram Tk., Coimbatore Dist. Aureus of Theoa 

{d. A.D. 395), Madras Mus A. Rep., 19T4. . a n fti 7 Madras 

21. Madura town. 11 Roman gold coins ending with Nero, dated A.D. oi-z. vw 

Mu.t. j4. Rep,, 1917, pp. 4, 5, 8. 

US 


arikamedu 


22 . 


23. 


24. 


25. 


26. 

27. 

2g. 


29. 


30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 


42. 


including Honorius and Arcadius (c, 
(1882) 291 Amtquartan Remains in the Presidency af Madras, I 

^No“2\j894X Domitian {d, A.D. 96). Madras Gov, Mus, Cat. Coins, 

N^a^pur^^ Ch^leput Dist. Coin of Theodosius (d. A.D. 395). J. Prinsep in 

possibly of Theodosius, late fourth century. 
Arch. Sur, India, Southern Circle, A. Rep., 1888. pp. 2-4, 5. 

MaUayap^em, Guntur Dist. 4 Roman aurei. ending wdtb Antoninus Pius (d. 
^ A*E>- 61)- Madras Mus. A. Rep., 1915, pp. 4, 5, 6. ' 

1930 p *6’ and‘*/93l‘^p^'2 Augustus (d. A.D. 14). Madras Mus. A. Rep., 

Nagarjumkonda, Palnad Tk., Kistna Dist, Gold coin of Hadrian (d. A.D. 138) 
Arch. Sur. India A. J^p., 1936-7, p. 61. ^ 

N^dyai K^ool Dist. Upwards of 52 gold coins, ending with Antonmus Pius 
id. A.D. 161), m a pot. Madras Mus. A. Rep., 1935, p. 5. 

of Roman coins in a pot, latest recorded a coin of Antoninus Kus 
_(</. A.D. 161). Davjdson m Asiatic Researches, 11 (1790), 331-2. 

Cmgole Tk., Guntur Dist. Hoard of coins of which two gold solidi of Nero and 
Hadrian (f A.D. 138) are recorded. Madras Mus. A. Rep., 1905. pp. 5 and 8 
Pennar, Coimbatore Dist. Denarius of Augustus. W. Elliot in Madras Journ of 
Lit. ar^ Sc., XIX (1888), 228. ' 

Coimbatore Dist. Hoard of denarii in a pot, said to be Augustus—Tiberius 

VI IV (1875), 302; F. Buchanan, A Journey from 

Madras, II (180^, 318-9. 

Salihundam, Chicacole Tk., Viiagapatam Dist, 11 denarii of Tiberius (d. A.D 37) 
Madras Mus. A. Rep., 1899, pp. 5, 9. 

Tanjore. Silver-washed coin of Diocletian (d. A.D. 305). Madras Mm. A Rep 
1937, p. 7. 

Tondamanathan, Cuddalore Tk,, South Arcot District. 6 Roman gold coins 
Tiberius—Nero (d. A.D. 68), Madras Mus. A, Rep., 1918, pp. 3, 7. 

Vellalur, Coimbatore Dist. ‘A find of silver denarii ^ Madras Mus, A. Rep., 1891, 
p- 8 ; E. Thurston in Num, Chron., 1891, pp. 199-202; Madras Mus. Catalogue of 


CoiVw No. 2 (1894), p. 24. 
Vellalur, Coimbatore Dist. 

A. Rep., 1932, pp. 8, 9, 
Vellalur, Coimbatore Dist. 


121 denarii of Augustus (d. A.D. 14). Madras Mus. 


- - 522 denarii, Augustus—Claudius (d. A.D. 54) in a pot, 

W. Elliot in Madras Journ. of Lit. andSc., XIII (1844), 212-4; J. Bird in J.B.B.R.A.S., 
I (1843), 294. 

Vidiyaduirapuram, Bezwada Tk., Kistna Dist. Denarius of Tiberius (d. A.D. 37). 

Arch. Sur. of India, Southern Circle, A. Rep,, 1888, pp. 2-4, 5. 

Vinukonda, Guntur Dist, 15 Roman gold coins, ending with C^acalla (d. A.D. 217). 
Num. Chron. 3rd S., IX (1889), 325-8. 


Punjab, N.'W. Frontier Province and Afghanistan 

Jalalabad, Afghanistan. In the Ahin Posh stupa, with Kushan coins, were 3 Roman 
aurei, the latest of Antoninus Pius (d, A.D. 161). Waterhouse in Pr. of the Asiatic 
Soc. of Bengal (1879), pp. 77-9; A. F, R. Hoemle, lb„ pp. 122, 134-5, 
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43. Manikjfiu. Rawalpindi Dist., Pmjab. 5aiirei,late5torA.D.l58-9. A.F.R.Hoemk 

Asiatic Soc. of Bengal. ID (1834), 538-9 ; J. Pnnsep, lb.. 564-5 ; A. Cuiuun^am, 

45. plSii. & Dial., N.-W. Ftonto. Hoard '»f‘ o™ 

Hadrian (d. A.D. 137). Num, Chron. 3rd S., AIX (IHsy), -iw. 

46 T^ila, Rawalpindi Dist., Punjab. Denarius of Tiberius (d, A.D. 37). Arch, Sur. 

India A, Rep,, 1935, pp. 29-30, 83. 

United Provinces 

47. Allahabad. Coins of Dioctelian(A.D. 283-93). -V'Sg^Z*in 

48. Chunar, Mirzapur Dist. Copper com of Numenanus (A.D. 283). J. Prinsep m 

49. K'^a^.^iinaam.fFiJ^Ahabid Dist. Copper coin of 

H H Wilson in Asiatic Researches, XVII, 561; J. Prmsep in I (lw2), _ 

50. hSihma (Muttra). Gold coin of ^racalla (d. A.D. 217). Informauon from 

Curator of Curzon Museum, Mathura j a^r i 392-408 476 

51. Mirzapur. Coin of <^inus, minted A.D. 2834. J,A.S,B,, I (1832), 39/ , 


Cochin State 

52 Ewal 22 miles N.-W, of Trichur. Found on the slope of a hill feist of the viHage 
m an earthenware pot, 1945. 12 gold coins: of Trajan (Cos II), 1; Nero, 2; J}*®* 

1 • Tiberius, 8. About 50 silver coins, late Republican— Augustus. 

12 silver punch-marked coins, with some unstamped pieces of silver, D^c 01 
deposit, fe 100 A.D.; the Roman silver and the punch-marked coins are much worn, 
whereas the aurei are fresh. Information and photographs from the aiaie 
Archaeologist, Cochin State. 


Hyderabad State 

53 Gaiparti, Suriapet Tk., Nalgonda Dist. 3 Roman gold coins, latest of 

Pius and dat^ A.D. 14tM, A. Report of Arch, Surv, of the Hizams Dommmis, 

1933, pp. 7, 39. 


Mysore State 

54. Chandravalli, Chitaldrug Tk. l>enarius of Augustus {d. A.D. 23). ^rcA. Sur i^, Mysore 

55. Cbandra^lM^fitaldrug Tk. At least two denarii of Tiberius were [o^^d^her^n 

‘Excavation 15’ in 1929 and are now in the Mysore Museum. They have not 
published, but there is apparently a reference to one of them in 
ChandravalH, Supplement to the Annual Report of the Mysore Archaeoiogical ifepa 

men/, 1929 (pub. 1931), p. 25. , r, * 1 -, ca\ o unt 

56. Yaswantpur, Bangalore Dist. 163 denarii, Augustus—Claudius A.D. 54), in_ P • 

L. Rice, Find of Roman Coots near Bangalore (1891); and E. Thurston, Maa 
Govt, Mus. Cat, Coins No, 2 (1894), pp. 26-8. 
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Pudukkot/ai State 


57. Karukk^kurio^i, Aljmgudi Tk. Ho^d of aurei, ending with Vespasian (d, A.D, 79). 
08^)^263^-5^'"”' ^* *^20; G. G. Rodgers, lb., UI, XIX. 


Trava/tcore State 
frivandru 

Ceylon ^ 


58, Poonjar, about 150 mibs north of Trivandrum. Gold coin of Augustus, found 1945. 
Early first century A.D. 


59. Ampitiya. Coin of ^cadius (d. A.D. 408), 

60. Anwadhapura. Coins of Theodosius, Arcadius and Indo*Roman coins in various 

places. 

61. Attikuli, in Mannar Dist. Constantius, Theodosius and Arcadius. 

62. Badulla. Coins of Aurelian and Arcadius. 

63. Balapittya. Hoard of fourth century coins down to Arcadius. 

64. Batticaloa. 5 coins of Arcadius and Honorius (d. A.D. 423), 

65. Boragoda. 40 coins, Constantius U—Honorius. 

66. Colombo. Many coins, Constantine II—Honorius. 

67. Gintota. 6 of Constantine 11, Arcadius and Honorius. 

68. Hikkaduwa, 17 coins, Constantius 11—Arcadius. 

69. Kalmunai, Eastern Provinces. Arcadius or Honorius. 

70. KaJpitiya. Coin of Honorius. 

71. K^tarodni, in Jaffna peninsula. 150 fourth century bronze down to Honorius. 

72. Kitalagama. Coins of Theodosius and Arcadius. 

73. Kolugala, in Turpana. 220 cobs, Constantine \ —Honorius. 

74. Kurunegala Dist. Coins of Nero and Vespasian. 

75. Mantota. Antonine coins. 

76. Matajra. Coin of Maximian 11, 

77. Pandirippu, Eastern Province. 1 fourth ceritury coin. 

78. Pidarikulam, Giant’s Tank. Cobs of Gratian and Valentinian II or Theodosius I. 

79. Sigiriya. 1,675 fourth centu^ coins down to Honorius. 

80. Udappu. Coins of Theodosius and Arcadius or Honorius. 


Appendix IT 
Semi-precious stones * 

(Map, fig, 49) 

Of precious stones, diamonds, rubies and sapphires were obtained In India for the 
Roman market; the first presumably from the Cuddapah and Kumool system of the 
Deccan and the Vindhyan system of the centre; rubies probably from Ceylon, Salem and 
Mysore in southern India, and possibly Rewa b central India; sapphires also from Ceylon, 
Salem and the upper Godavari. More extensive was the trade in Indian pearls, fished 
chiefly in the Palk Strait and the Gulf of Mannar, between Ceylon and the mainland, where 
the port of Kolkhoi served as a primary depot. 

^ Sec H. W, Codriagtoti, Ceyhn Coins and Currency {Colombo Museum, [924); and J. Still in the Journ, 
of $he Royai Asiatic Soc. (Ceylon Branch), XIX (1907). 

* Information from the Geological Survey of India, and from J. Coggin Brown, I/fdia*s Mineral Wealth 
(Oxford, 1936), pp. 283ff. 
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AJtJKAMEDU 


At Ankamedu th^ p^ious materials have not yet been recorded. There, apart 
from glass and clay, the substanoes most extensively used for the manufacture of beads 
are chalcedomc crj^line quartz. Beryl, though mined anciently and within easy 
reach, not actually been identified at Ankamedu, but the omission may be accidental 
The quartz^ o^ur in a number of sub-varieties, of which agate, camelian, onyx, jasper 
rock-costal and amethyst are the cor^onest. They are of widespread occurrence in 
Iti^a but, ^ve for a prolific area m Gujarat, tend to concentrate on the eastern slopes 
and foot-mlis of the great central massif, and may thus have been a factor iu the extenu^ 
of Roman tr^e up the east coast. The principal source of beryl was at Padyur in the 
Coimbatore Distnct, which lies conveniently near the divide between the eastern and 
western coasts. Indeed the valley of the Cauvery or Kaveri river, listed by Ptolemy as 
the Khaberos^ li^ it directly with his ‘Khaberis emporion*, identifiable with Kavcrio- 
pafpnam or Puhdr, at the mouth of the river some 60 miles south of Arikamedu. It is 
probably signMcant that more early Roman Imperial coins have been found in the 
Coimbatore District than in any other part of India (seep. 116). 

The main sources of these semi-precious stones are as follows; — 


1. Chalcedmic quartz 

Agate, camelian, onyx and jasper occur largely in the amy^aloidal lava flows of the 
Deccan and Rajmaha! Trap. TTie most important centres are in Gujarat, but the stones 
occur also in Kathiawar, Kashmir, Bihar, and near Guntur in the Madras Presidency. 
The principal sites are:— 

CamMy and Ahmedab^. 

Rajpipla State. 

Kathiaw^ (T^kara, Morvi State, Khokhri, Latipur, Badampur, Khakra), 

Kashmir (Kyamgo Trag^). 

Hyderabad State (freely m the Deccan Trap). 

Madras Presidency (alluvium of Kistna nver near Guntur; and in the Godavari 
near Rajahmundry). 

Sunder State (Jaipur near Timappaghur). 

Ceylon. 


2. Crystalline quartz 

Rock-crystal, cairngorm, cat’s eye and amethyst occur notably as follows— 

Punjab (Aurangpur, Mian wall, Kalabagh and Bashahar). 

Kathiawar ^ankar^ Morvi State). 

Jaipur State (Nawai). 

Tonk State (Hathuna). 

Rajpipla State. 

Orissa (Sambalpur). 

Central Provinces (Chindwara, Khairi). 

Hyderabad State (Warangel). 

Madras Presidency (Godavari near Rajahmundry, Vizagapatam, Tanjore, Sanda- 
mandapuram). 

Ceylon. 

3. Beryls which, with its bluish-green variety, aquamarine, may be ranked above the 
quartzes as a gem-stone, was, as mentioned above, long mined near Coimbatore in the 
Madras Presidency, It occurs also elsewhere, notably in mica-bearing pegmatites at 
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Govind^gar, Kishangarh State, in Mjputina, near Nellor (Madraa Presidency), and near 
Melkot (Mysore State). 

Appendix Ill 

The ancient name of Arikamedu 

■me Peripta of the Bylhraeon ftfl. ”Sns* *?he “hrM prin^i^af m*ke^‘™d 

pearl-port near the southern end of - ,,„rJve’ orobably the region otherwise 

anchorages to which resorted the j ‘Dimirica^* (the Ravenna Geographer) 

known Is ‘Damirika- X iLei lort^-in the ordir iA 

“queSTfS meretantt (s« S&Xitfmrirs'fmJ 

(Pondicherry) is consistent with the genwai ‘'^’^VfW'TrMoSebwlnd 20 miles south oT 

eSsSSiSS's 

equation of Podouke with Pondicherry which has already seen suggesico oy mut 
writer.® 

1 V A NTilak'iTttn Sastri Tlie Cs/itis (University of Madras, t935)j I* 30. * 

* cites anEngtish reference to^iiu: pia« in 1680 with (he selling ^ddicherry . 

s See W. H. Schoff, Tite Periplus of the Erythraean Sea (London, cic., 1912), p. 2«. 
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ARCHAEOLOGICAL PLANNING FOR INDIA: 
SOME OF THE FACTORS 


The Presidential Address given by the Director General of Archaeology in India to the 
section of Anthropology and Archaeology at the Bangalore meeting of the Indian Science 
Congress in January 1946, and here reprinted by permission, deals briefly with certain of the 
factors which call for consideration in the planning of archaeology as an organized science 
in India. Although the ideal solution of the problem would be the establishment of a properly 
equipped Indian Institute of Archaeology on the general lines of some of the American 
institutes, much could be done by the coordination and development of existing facilities. 
Until one or other of these advances has been achieved, it will not be possible for archaeo¬ 
logical research in India to attain the high international position which the astonishing wealth 
of India's cultural heritage both justifies and demands. 


A 


congress of scientists such us that which has brought us together in this to-day 
has diverse duties and uses* It is a focus of academic gossip, a ^zaar of ideas and 
aspirations, a shop-window of recent achievernent. But if it is to fuSal its t^k 
worthily, it is at the same time something more than that. It is above all a repre^ntative 
planning-committee* To-day, the world is full of planning-committees. Few of the many 
plans will achieve actuality, and, of those that do, fewer can be expected to atmieve their 
real intention. Let us not on that account cease to plan. A mountain which produces 
only a mouse is livelier than a mountain which produces nothing at all. . 

I ask therefore that for the next three-quarters of an hour we indulge m a little ^nous 
planning. The other day I had occasion to remark to a committee of the Central 
Legislature that, as an archaeologist, I was concerned with the future rather than with the 
past I was gently corrected, but my words were correct. In India, archa^logy and 
anthropology have admittedly all too little behind them. There have been archaeolopsts 
and anthropologists in this country, but no coherent science of archawlogy and anthropology 
has ever b^n established here, such as has been partially established m western Asia, m 
Europe and in America or such as was growing up in China before the barbarous devastation 
of that country in the name of progress. Indian humanistic science has bwn relegated 
largely to the future. But the future of India is now close upon us. It is time not only 

to plan^uUo act. ^ ^ begin from an 

unreserved conviction that what we are doing is really worth wMe. To narrow the issue, 
are archaeology and anthropology worth while? What indeed is the function of these 

The' answer is not difficult. They are sciences of mterpretation. What then do 
they interpret? They interpret an endless succession of unique achievements of the 
human brmn, unique reactions of the human consciousness to a multitude of combiiu^ or 
conflicting circumstances. Let me emphasize that word unique . History never r^ats 
itself. It! episodes are, each of them, the product of momentary 

geographical and geological environment, climate, race, tradition accident , a hundred 

and one factors which, added to the incalculable qualities of the human^ini itself, can 
never be expected to recur in identical form m the lifetime of 

them unique. The Altamira cave-paintings, the P^thenon, Chartres Cathedral the 
Ajanta caves, the great temple of Tanjqre, the Tij Mahal, are each expressions of a Zeitgeist 
which is insusceptible to repetition, unique. 
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But there is more to it than that. 1 have just spoken of ‘episodes’ of human history. 
That is a convenient but misleading word. The term episode suggests a degree of 
incidental detachment which does not in fact exist. The episodic treatment of history is a 
necessary artifice in the educational cnrnculum, but requires constant and spreific correction. 
Without its context, the episode lacks perspective and significance. At the risk of labourmg 
the obvious, 1 suggest a simple analogy. Suppose that all the words on a page of this 
book were loose, and that by shaking the page I could shake them into a heap on the Atior 
All the words, the ‘episodes’, would be there, but their sequence and their meaning would 
be completely lost. Some system, some discipline, is required to rearrange them in their 
significant sequence and so to restore their meaning. In the tumbled episodes of human 
history and prehistory that is the task of the humanistic sciences; of the historian, the 
archaeologist, the anthropologist. Their final function is the coordination of the works 
of man and the interpretation of these as an articulated and significant entity: their task, 
or a part of it, is to restore the fallen words to the page of the book, so that he who runs 

may read. . > r 

Thus it may, I suppose, be said that we, in our study of the works and days ot man, 
have a twofold mission to fulfil. We must first set ourselves to analyze the individual 
works themselves with the patient objectiveness of the scientist; and secondly, we must 
attempt to interrelate them, place them in their wider human context, and re-endow them, 
in short, with something of the three-dimensional vitality which created them. In the 
one rdle we are cold and calculating scientists, in the other we have or should have some¬ 
thing of the imaginative comprehension of the artist. But let it be emphasized that the 
sequence of thought and efibrt is strictly in that order: first analysis, secondly reconstruction, 
the former always leading and controlling the latter. ^ t t 

Now this dual task is a complex and exacting one. That it is nevertheless wortn 
while’ cannot be doubted by anyone who has sufficient respect for man to value the faculty 
which exalts him above the other animals. Let us remember again that the subject- 
matter of history, archaeology and anthropology is the expressed reaction of the human 
brain, in a succession of manifestations which cannot recur, to the physical and spintuai 
problems of existence. To exclude these reactions and manifestations front our thou^ts 
is to deny a great part of our manhood and to become, however disguised, little more than 
human piedogs scrounging perennially for the next meal. . 

The three sciences which 1 have named are not, therefore, mere academic luxuries. 
They arc basic necessities in any society which has sufficiently emerged from the antmal- 
stage to experience a sense of intelligent curiosity about itself. They are, above all, not 
merely the prerogative of a few specialists and cranks whose enthusiasms are private to 
themselves; they are, or should be, in some degree a part of the inteUectual equiptnent ot 
every educated man and woman. 1 would beg those of us who are professed archaeologists 
or anthropologists to bear this constantly in mind. Our duty is not restricted to a narrw' 
circle of professors; we shall fall sadly short of that duty if we do not interpret also for tne 
lay folk who are, equally with us, the co-heirs of the same inheritonce. 

On the present occasion, however, we are a congress of scientists, and for the nmst 
part indeed I have referred to archaeology and anthropology as sciences. True, a tow 
moments ago I suggested that we should m some degree aspire to be artists also. But 
to-day science is more fashionable than art. We are inclined to use the word science freely 
and sometimes rather loosely, and it is perhaps ds well, before we consider the qu^tion ot 
future planning, to determine a little more precisely the category of learmng with which 
our special subjects are to be grouped, . 

It is fair to say that modern archaeology and anthropology are on the one hand 
increasingly employing the methods of natural science, and on the other hand increasingly 
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employittg the natural sciences themselves. Whether it is altogether true to say, quite 
bluntly, that they are themselves sciences in the normal sense of the term, I am less certain. 
They are, at the best, inexact sciences. For the mind can never wholly comprehend itself^ 
The geologist can objectify his rock and (within the far-oiT boundaries of ultimate causes) 
can completely encomp^s it. The astronomer can even reduce the universe to objective 
mathematical and chemical formulae. But it is inevitable that to the mind, dealing with 
itself, a strong subjective clement shall always be present. There is on earth no impartial 
arbiter of humanity. Humanistic science is fated to be an inexact science. 

Accepting this regrettable conclusion, we need not as scientists despair of our estate. 
We have yet a very tong way to go before, in our human studies, we attain the limits of 
objective truth and impend unsupported upon the abyss of subjectivity. Our discipline is 
primarily a science. Or, rather, it is a synthesis of sciences ; and in our planning, at which 
I have now at least arrived, that is the controlling and informing factor. The problem 
tO'day is primarily and urgently this; how are we in India to harness the natural sciences 
in the service of the study of man? How are we to create or coordinate the academic 
apparatus necessary for the analysis and objective understanding of his variegated achieve* 
ment and environment through the ages? 

Let us glance at the dimensions of our problem. In reconstructing the reactions of 
man to circumstance and experience, we have first to set the stage, to reconstitute the physical 
environment of Ms thoughts and deeds. The plan of his environment is the province of 
geography; the cross-section of his enviroiunent is the province of geohgy^ The changing 
climate which apportions his working year and may involve vast movements of population 
make climatology an essential study. The plants which obstruct or aid his progress, feed 
or warm Mm, bring botany largely into the picture. The baffling but crucial problem of 
human ‘races*, and of the sequence of faunas which have in varying de^ee conditioned 
human economy, introduce biology into our day's work. And now chemistry and physics 
have become our handmaids and will have an increasing share in certain of our studies. 
A formidable gathering of natural science has rallied round the science of man ; and without 
it to-day the science of man has no meaning. Let me stress this with all possible emphasis; 
archaeology and anthropology can no longer be fobbed off with an odd lecture here and 
there in the arts curriculum. They have become faculties rather than departments of 
knowledge. This is a basic factor in our planning, and, before going further, I will pause 
for a moment to amplify a little the actual contributions which natural science makes 
to-day to humanistic science. 

First, let us take geography. In India, the study of what may be called human 
geography has not l^gun. Years ago attention was drawn to the subject in an excellent 
short paper in the Indian Antiquary,^ but tMs momentary lead has not been followed. 
And yet, of all regions of the world, India, with its combined continental and peninsular 
characters, its alluring coastal tracts, its great rivers, its vast plateau and vaster plains, 
and the mighty barrier of mountain wMch canalizes its landward approaches, cries 
aloud for the geograpMcal study of its human Msto^. It is now long since Sir Cyril 
Fox, Mr. O. G. S. Crawford and others began the detailed analysis of European geography 
from this standpoint. Fox’s famous book on ‘The Personality of Britain’ set the standard 
For tMs type of research as long ago as 1932, and that book was but the climax of much 
previous effort. What a fascimiting task awaits the Indian scholar or group of scholars 
who may feel moved to produce an equivalent 'Personality of India’1 

And then geology. The mineral wealth of India is a familiar fact, and has been a 
constant stimulus to foreign trade wMch has, in turn, reacted upon Indian Mstory, But 

1 F. J. Richards, ‘Geographical Factors la Indian Archaeology', India/i Antiquary, LXn (1®J3), 235-43. 
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1 Mr Evert ftareer has recently re^lirected aticntion lo ibis iite and to ihc climatic and other problems 
which ap^Sluon^uld help toW-T^ic /oiet™/. CUI (tendon, 1944J, Iff. 

128 





ARCHAEOLOGICAL PLANNIffC FOR INDIA 

data which, when amplified and verihed, will have far-reaching implications in our recon¬ 
struction of Asiatic prehistory. Working from the axiom that the original home of a plant 
is likely to be that region where its most numerous species are found, the Russian Vavilov 
has discovered in Afghanistan an early home of the bread-wheat.This is, for us in India, 
a notable fact, if true. It is remarkable indeed how often our paths of research lead us 
into the mists of that unknown country. We may trust that the lime is now not distant 
when our Afghan neighbours may open their gates freely to the scholars of the world. 
There are hopeful signs. 

The second point is the importance of the recovery from ancient soils of the evidences 
of the plant-life which was contemporary with them and with the human evidence which 
they may contain. It is over twenty years since this matter first received systematic 
attention in connection with humanistic studies; and now, under the lead in Britain of the 
University of Cambridge, the analysis of soils for the recovery and identification of plant- 
seeds has become a matter of routine as a sequel to archaeological excavation in the West.* * 
In favourable conditions, by pollen-analysis it is now possible to recover the essential 
elements of the vegetation, and therefore of the climate, of remote and alien phases of the 
world's history or prehistory. The process is as indispensable for our studies^ in India as 
it is in Europe. But at the present time there is no laboratory in India to which we poor 
archaeologists can, as a matter of routine, send soil-samples for pollen-analysis. In other 
words, a whole avenue of research is dosed to us. 

My third point under the heading of botany really comes under the sub-head 
Mendroiogy', and relates to the study of the growth of trees. ^ Here the lead has been taken 
by an American, A. E. Douglass, who has successfully applied the data of tree-growth to 
the prehistory of man.* The principle is a simple one, although its accurate application 
involves a number of complexities. As every schoolboy knows, a section across a tree- 
trunk reveals a number of concentric rings of varying width, each ring representing a year's 
^asonal growth, which will be extensive in a wet year and restricted in a dry one. Working 
in western America upon trees up to 3,000 years old, and cut down at a know'n date, Douglass 
has shown the possibility of producing backwards a tree-ring time-table and cUmatc-chart, 
in which can be recognized a rhythm or periodicity as shown by the varying size of the 
growth-rings. These periodical fluctuations approximate closely to the cycle of sun-spots, 
and reflect directly the fluctuations of climate which are related to that factor. In 
trees that have grown up in a chmate with marked seasonal chimges, which produce clear 
and accurately measurable rings, a considerable degree of precision in this ircc-chronotogy 
can be achieved ; to such an extent that, in a given region, it is possible to correlate the 
inner rings of young trees with the outer rings of old trees, and to place trees used in ancient 
structures into their proper place in the time-scale. Thus, though the written history of 
America does not begin until the end of the fifteenth century, it has been possible, by 
tree-ring analysis, to date a prehistoric pueblo in Arizona to A.D. 1185. 

How far this remarkable method may be applicable to India I do not know; it has 
not been tried out, although useful basic studies in the formation of growth-rings have been 


' N, I. Vavilov, ‘Studies on the Origin of Colttvaled Plants,' Ball. AppL Bounty and Piant-Brifeding, XVI 
(Leningrad, 1926); Harold Peake, Tha Origini af Agricviiure (London, 1928); J. B. S. Haldane, ‘Prehirtorj- 
in the Lighl of Genetics', The laeqaality of Mart (London, 1932}, pp. 70ff,; A, E, Watkins, The Origin of 
Cultivaied Plants *, VII (Glouccsicr, 1933), 73B'. 

* For a general account of pollen-analysis in northern Europe, sec J. G, D. Clark. The Mrsolithic SetiUmeitt 
of Europe (Catti bridge, 1936)* 

> Summsiriicd by F- Mjiftiji Browiip 'Deodrochronology'. Anriqidiy, XI (1937). 409C 
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carried out here by the Forest Research Institute. ‘ There some evidence that it wall 
workable in West Africa, and before the war its possibilities were being explored m 
Europe—though there the seasonal changes are probably not sufficiently clear-cut to produce 
accurate results. In India, it is at least worth a serious trial. 

Here, then, are three ways in which the botanist can help the archaeoli^st. I have 
not exhausted the possihilities, but have probably said enough to show that the botanist is 

^^^Bfologyl^whether human or animal, touches our studies 

familiar to us all No sustained attempt has yet been made to trace the sp^ffic 
variations of the Indian fauna in relation to human chronology, and much work 
will it is to be hoped, be done in this matter when the fieldworker is able to produce 
adequately classified material. Meanwhile there is a perennial biolopcal ^ 

door-step, whether we be archaeologist or anthropologist: the problem of the defimtion 
of the t^m Race. The need for an objective definition of this lU-used word is as 
as are the difficulties in the way of solution, A quarter of a century ago the Pi'oblem 
to have been settled. The criteria of race were pnmanly skuU-m^surement, stature and 
coloration. The measurements of bones were standardized with great precision, and, 
though the recording of the colour of skin, eyes and hair pmained some\»(Jat subjecUve, 
a general all-round agreement was reached on this composite basis, 1 not tate yo 
further over the well-trodden ground, But more recently these criteria have been widely 
Questioned. There has been an increasing tendency to affirm the control of environment, 
not merely upon coloration, but even upon skeletal form. And alongside this 
scepticism^ the value of blood-groups as race-indices has been acclaimed with a somewhat 
rash optimism. Here, in the composition of the blood, we have a phenomenon su^eptible 
to objective classification, a genic character determined by heredity 
known, affected by environment.* Four mam blood-groups have l^n isolated ^d lawuw 
internationally A, B. AB and O, with a number of sub-groups. The scope of this classi¬ 
fication is not yet sufficiently clear for final judgment by the anthropologist: the task ot 
collecting accurately grouped data is a huge one, and vast regions of Asia which are 
imoortant in this context are difficult of access. But it is already apparent that blood- 
groups alone cannot supply the need vaguely indicated by the word Race. For ^^tance. 
as Dr. D. N, Majumdar pertinently observes, The predominance of B in India and Mongoua 
inhabited by different racial slocks requires explanation",* Furthermore the speed ana 
conditions of mutation are unknown and perhaps variable factors. And the Imowledge 
that the higher apes possess the same blood-groups as man raises a doubt whether these 
mutations are sufficiently modem and sufficiently sensitive to assist the explanation oi 
any significant human groupings within our reach. We do not at present know, it is 
possible that a combination of skeletal and blood-group data may eventually give us ine 
nearest approximation to a scientific definition of Race, The problem is full of mleresi, 
more so perhaps in India than in most other parts of the world, for the vanety and rigidly 
cellular structure of Indian society, with its traditional endogamy, offers a spwial scope lor 
trying out the validity of blood-group analysis in a relatively restricted field, txaciness 
in the classification of data, and plenty of them, are the first requisites of this study. 

Lastly in my list of sciences I come to our old friends, chemistry and physics, uio 
friends but in a new guise. The scientific analysis of soils and gravels has, in recent years, 

1 K. Ahmad Chowdhiuy, ‘The Formatioo of GrowOi Rings in Indian Trees*. Indian Forest Records 

Sev'/eJ), t/f'Virofion, n. Nos. 1-3, 1939-tO. , , rv no-ici iocht 

= J. B. S. Haldane, op, cit., pp. 63ff. \ J. Millot, 'Blood-groups and Race , Antiquity, Dt (IV35>, Jvyii. 

s and CuUares of India (AJLahabadi N.DJp. p. 54. 
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been carried fonvard to a stage where it has become no longer a luxury but a necessity to 
the archaeologist. Many scientists have contributed to this study, but the protagonist 
has been Dr. F. E, Zeuner, a refugee from Germany under the Nazi regime and now a 
citizen of Great Britain. There, at the British Museum (Natural History) and the University 
of London Institute of Archaeology, he has developed analytical technique and collected 
and collated data bearing upon the environment and chronology of man from the earliest 
times down to comparatively recent periods. By mechanical analysis he separates sands, 
loams, brick-earths and other soils into individual grains and so determines their different 
grades or weights. The method is based upon the suspension of a certain quantity of the 
material in water, the coarser and heavier grains settling down more rapidly than the finer 
ones. In many cases it is possible to find out in this way whether the grains were deposited 
originally by wind or by water—a vital factor in the reconstruction of climate. For instance, 
comparative analyses of wind-blown dust deposited on snow, on the one hand, and of 
apparently identical dust from river-silt, on the other, have shown that 80-97^ of the 
wind-blown grains are as small as 0-07-0'01 mm. or even less, whereas only about 66% 
of the water-deposited grains are of that minuteness. On this basis it is possible to 
determine by analysis the general conditions of climate, etc., under which ancient .soils 
were laid down, i.e. the conditions of climate under which man contemporary with these 
soils lived. 

Furthermore, by analogous methods (including chemical analysis) which I need not 
attempt to describe to you now, it is possible to determine whether a deposit has been 
subjected to secondary weatherings. In other words, it is possible to reconstruct objectively 
a climatic sequence^ important not merely in itself but as facilitating a comparison between 
analyses from different regions and so producing a chronological relation between those 
regions; the essence of the comparison being that an extensive and complex sequence of 
climatic changes occurring at similar intervals in two regions may be taken to imply approxi¬ 
mate contemporaneity for the two series of deposits. 

Similar to mechanical analysis is gravel-analysis. It is common knowledge that the 
earlier phases in the story of man are interleave or punctuated by the emphatic incidence 
of climate of arctic or pluvial type, which may itself ^ diversified in a multiplicity of ways. 
The most informative index of these climatic variations and sub-variations is provided by 
successive river-beds or terraces, and the analysis of samples of gravels from the different 
terraces of the same river is capable of producing a remarkable body of information. The 
gravel is passed through a set of sieves of graded mesh and is thus itself graded according 
to size. Each grade of the gravel is then sorted into the different varieties of rocks and 
minerals composing it, and the result is usually represented in percentage figures. These 
figures may yield the following information *:— 

(1) Any alteration of the catchment area, and the relative period of each alteration. 

(2) The date of volcanic events in relation to the sequence of terraces. 

(3) The relative age of glaciations which invaded, or touched, the river area; detected 

by the introduction of the pebbles of foreign rocks. 

(4) In certain river areas, where the gravel is of a varied character, the composition 

of the gravel can be reproduced in the fom of a curve showing the respective 
frequencies of the components in the various grades. The form of the curve 
is influenced by climate during the deposition of the gravel: in a dry climate 
hard but chemically little resistant rocks (like felspar) survive even into the 

* 1 am abbreviating from F, E. Zeuner, Firsi Annual Rtport of the University of London Institute of 
Archaeology (London, 1937), p, 42. Sec also same author. Dating the Fast t an Introduction to Geochronology 
(Loudon, 1946). 
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smalt grades, whereas in a wet climate chemical action is brought to bear 
and rapid dekruction ensues. 

When studying systems of river-tcrraces in. this way, we may exp^t to amve at a detailed 
sequence of climatic events, with (in favourable circumstances) fossil human industries 
closely correlated with them. And this evidence has in a number of ca^s been equated 
with the parallel evidence of soil-analysis; so that, in the aggregate, a firm sequence oi 
climatic phases and human cultures has been worked out in those repons which have been 

But the marvels of Geochronology, as this new application of chemical and physiol 
analysis to humanistic science has b^n called, do not end there. I have spoken so tar 
only of the relative chronology which the study of these sequences has produce^ A ready, 
however, this technique is reaching beyond the relative to the absolute. The_climatic 
fluctuations which have been established, based on the work of a peat number of author 
on loess-sections and river-terraces, have surprisingly been found to agree closely with 
certain fluctuations of the intensity of solar radiation, calculated on an astronomical oasis. 
This enables one to arrive at probable approximate dates for the pala^hthic culiu^. 
By dates in this context are meant absolute dates, a fixed chronology. Tfitis it has l3^n 
deduced provisionally that the oldest palaeolithic culture of Europe flourish^ approximately 
from 550,000 to 470,000 years ago, and an absolute time-table for the later cultures, m 
relation to glacials and inter-glacials, has also been worked out,» The method is still in llie 
experimental stage, but it represents a line of advance which deserves further exploration. 

Now how does India come into alt this? At present not at all. But the raw material 
is here in abundance. We have great rivers, rivalling those of Europe. We have ancient 
industries, often resembling closely those which, in Europe, Dr. Zeuner and^ others are 
beginning to put into a time-scale. If we have not the same wealth of glacial material 
which sub-Arctic Europe accumulated, we have evidences of pluviation which await 
analytical correlation with the pin vials of Africa and, indeed, with the glaciations or inter- 
glacials of Europe itself. Meanwhile, in the absence of geochronologicai research here, 
we have no right to apply to India, even provisionally, the results of European investigation. 
We must stand upon our own feet—or, rather, we must get going upon our own feet— 
prepared for the possibility that India may extract from these methods a different answer 
altogether. Be that as it may, the roots of mankind in this sub-continent, extending down¬ 
wards probably for hundreds of thousands of years, can never be studied adequately 
until somewhere in. india we set up a geochronologicai laboratory and train some of our 
best young scientific brains to work it. . , 

Well, there wc have an imposing array of sciences, all of which contribute to our special 
studies, and, furthermore, none of which can nowadays be neglected in them, l.nave 
said nothing of what may be called the more domestic t^ihnique of archaeology itseu, 
and I am not sufficiently experienced as an anthropologist to venture into the special 
problems and methods of that sister-science. In archaeology, much could be said nowadays 
• of the increasing subtlety of the technique of excavation; and much, above all, of the es^ntiai 
value of air-observation and air-photography in archaeological fieldwork, particularly m a 
country such as India with its vast spaces, often difficult of approach on the ground. Wno 
knows what a systematic air-survey of the Thar or Indian Desert might reveal, or ot the 
great plains themselves with their teaming vestiges of age-long habitation? The time has 
come for something more than attractive obliques of the Taj MahSl. The taking anfl 
interpretation of air-photographs is today in itself an evolved technique. In the nortn- 


1 F. F. Zcuuer in Ttte Geological Magiaine^ LXII (London, 1935), 361ff. 
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west» the new Royal Indian Air Force has already taken a number of excellent Dhotocranh? 
for my Dep^toent. Once more, the ability is there, but it needs stimulus and coordiStion 

inH ^ Germans led the way in this * archaeology frcm 

and over twenw years since air-photography was first generally recogniz a 

‘if research in Great Britain. In Palestin^and Iraq the moS^ 

dramatic r^ults have been yielded by this method of detection and coirdiion Le? us 
get air-archaeology going m India, not in the opportunist fashion in which rt ?s on ve^ 
rare occasions operated at the present time, but on an organized, carefully thought^m 

fndia may re^nably exp^t, I think, cooperation from the Su?vey of 

Indi^from the R.I-A.F and also before long, it is to be hoped, from Indian civil aviation. 
r t barest outline, are the main factors for consideration in planning the 

the matenal heritage of India. The problem is a formidable one 
impossi^ of soluUon. It is evident, as I remarked earlier, that the primary need 
pattered lectureships of a more or less amateur kind sprinkled broadcast over the 

ultimately have a certain utility in a secondary 
sense. The real med is for a centralized school of archaeology of a highly specialized kind 
Without that we ^not hope to rmse humanistic science in India to the international levei 
which IS Its rightful place. But let us not despair before the prospect of so much con¬ 
centrated specialization, or the immense budget which that might seem to imnlv At the 
present time one of the more popular slogans is ‘coordination’. All over the world we 
hnd coordinating committees, with super-committees to coordinate them in turn And 
now in our particular need, coordination supplies a great part of the answer. Most fnot all) 
of the ^lences to winch I have referred are already being taught and studied in many of 
the Indian universities. What is needed is that in some one of our universities these 
departinents of science shall be in a measure adapted specifically to the requirements of 
humanistic research : that geologists, for example, may be persuaded to give more attention 
than at present to tertiary and quaternary geology, even though it be of less immediate 
^onomic value and, incidentally, more elusive and difficult in itself; that botanists mav 
develop the technique of pollen-analysis and the further investigation of plant-ecology in 
relation to human problems; that somewhere in a physical laboratory a section may be 
set aside for the analysis of soils and gravels. All this can be achieved by a relatively 
slight expansion of present equipment and enterprise. But behind it all must be the 
trained archaeologist busy in the blessed act of ‘coordination^ stimulating, inspiring 
driving, even wheedlmg, his fellow-scientists into a combined concern in this great central 
study of mankind, Man. The modem archaeologist—and I have no doubt that the same 
thing applies to the modem anthropologist—must be as much a diplomat as a scientist. 
He must be a scholar, he must be an organizer amongst busy men, he must be a leader 
and not least, his directed enthusiasm must be such as to ensure the cooperation of his 
colleagues and the creation of a following of worthy shape and size. He must be employed 
by a university equipped with scientific departments and sympathetic to humanistic studies 
He must obviously for a while be sent abroad for such technical training as his country 
may not yet be in a position to provide. ^ due time he will require the assistance of a 
sitibH dcp^Ftmcn I li&sc v^ltiohs dcsidcr^t^ to S 0 t down on p'spsr * l^ut tii^y 

are also not difficult or disproportionately costly to realize in fact. Amongst the youth 
of India there is, as I well know, the zest to learn and the ability to achieve. It is for us 
of an older generation to provide the essential apparatus and the necessary opportunity. 
Let us not fail. Now, I submit, is the time to act. 

R. E. M. W. 


U3 


TECHNICAL SECTION 


2. ARCHAEOLOGICAL PHOTOGRAPHY 
By Squadron-Leader M. B, Cookson, R.A,F, 

7t is unnecessary to stress the high importance of good scientific photography ; rnver- 
theless^ inadequate photographs are excessively abundant in archaeological reports, and 
these notes may be of use as a reminder of some of the essential factors involved. Squadron- 
Lecher Cookson has had many years* experience as a photographer to archaeological 
expeditions and as an instructor in archaeological photography. 

A.— General 

L TosJay knses, cama-as aad materia] can be accepted as almost perfect. The standard of photography 
depends therefore upon ihe knowledge and judgment of the individual photographer more than upon bis equip¬ 
ment. We nmy have complete confidence in oiir materials; it remains to understand fully how much can be 
done with th^p i.c. in what way we can press these tools into the fullest service. Accepting that camera^ 
^ manipulation is now automatic^ then the whole of the mind can be given to the production of a photograph 
which (tf) IS a goodp sharp, clear record, (A) telU at a glance what has happened in the archaeological sequence^ 
(c) has artistic merits and (t/) having all these things becomes^ on reproduction in the final report, a piece of work 
lo which to turn with pride. 

2* Assuming that the finished photograph has all these things, let us look back and see how the result 
was achieved. It was not done alone ^ it involved co-operation with site-supervisors, knowledge of the site and 
all its peculiarities, the maintenance of photographic site-notebooks for personal reference, and keeping up-to- 
date with work. The notebooks will also provide data for future photographs and possible retakes, since it 
will contain all details relating to time, position, exposure and fiber used. Thus:— 

Ranchi 

Site E, Sect. X. South face ” 

1Z -45 hrs. Strong sunlight j- 

10'lens. Red filter, F. 22, 3 secs. 


B.— Equtpmentt 

3* The archaeological photographer in the field needs the following equipment:— 

1. Stand camera (for full plate, half plate and quarter plate), 

2. Four lenses (short, middle and long focus, and telephoto). 

3. Three filters (green, yellow and red), 

4. Bubble-level, 

5. As^ried scales, including two or three small scales divided into inches and centimetreSi 

6. Pdvr of scissors. 

7. Lump of plasticine, 

8. Exposure metre* 

9. Pocket camera and ^re films. 

10, Sheet of glass for photographing small finds, 

1L Sheet of black velvet for ditto. 

12, Notebook* 
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C.— ADHINISTRATIDN and RICOKD KSEPtNO 

4, Another cssentbl ts ease of access to a^atives, and, to this end, all negatives made and approved should 
be aumbered with a Serial No., orientation, the page in the sttc^upervisor's notebook, and, if possible, the 
position on the site and the generai plan or the Drawing No. (see below). It is quite simple to do all this in the 
rebate or margin made by the dark slide, and the work should be carried out with waterproof ink and a mapping 
pen. If cclophane envelopes are used for storing negatives, then the same details will be added to the envelope, 
together with the type of printing paper used in the print produced. Thus, if the Negative Register is over lost 
or destroyed, the details would still be available. In the same manaer the keeping of a Negative Register is 
essential, columnued to receive all the foregoing details but with an added ' Remarks' column in which notes 
can be made of such matters as the existence of lantern-slide negatives of the same subject, or whether the negative 
has been used for publication, the date and reference of publication being given. 
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D.—EXPOSURE and PRtNTtNO 

S. Exposure .—It is preferable to orer-exposc a plate or film rather than to «w*r-expose it. 

Except for a highly experienced photographer, it is wrong to undcr-develop, because a fully-exposed negative, 
fully developed, can be reduced chemically, or a differeut speed of prmtmg paper may be used to correct a dense 

Rcgative.^^^^^^^ ^^^,_The quali^ of the negative decides the type of printing paper to be used. There are 

four kinds of printiag paper, and their use is as follows:— 

(1) Soft grade paper, used for hard, somewhat dense negatives m wMch the high lights arc clogged or 

dense and the shadow-detail obscured* 

(2) Normalgrudepaper, used for a normal ne^five with average lonej^alues, 

a) Contrast gradJpaper, uaed when natives tack adequate contrast between high lights and sh^ows. 
(4) Super-contrasi paper, used with thin, weak negatives, or for pnntmg photographs of outbne plans 
and drawings. 

7 Giflc/fijf —For purposes of reproduedon, prints should be glazed. This can be done by (a) bardctilng 
them in a satumto solution of alum or a 20% fortoaUn bath; (i) then rewashmg them m water; (c) then placing 
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them face-down on a clean and wcU-polished sheet of glass until dry. If they stick to the glass prints can 
be removed without damage by soaking the back m water; this wUl save ^ print but will remove the gto, 

8 Wo/arion.—When photographing within 45 degrees of the sun, it is essential to shade the lens during 
exposure to avoid halation. A hat or book or sheet of cardboard wiU setvc the Purpose. 

It is important that, before exposure, the base of the camera should be carefully levelled 

in both directions with a bubble-level. 

E.— Lenses 

10 There is a general tendency to use lenses with too wide an angle or too short a focal length. Such 
lenses facilitate the inclusion of the subject within the limits of the plate, but only by sacrificing t^e scale arid 
Dcrspectivc. A wide-angle lens will flatten and distort the subject and so falsify it and genemlly weaken it. 
Thc^ldcn rule is to use a lens with as narrow an angle as possible, i.e. with as long a fi^l length as po^ible. 

U is rncommctided that not less than three lenses be included in the equipment of the archaMlogical photo¬ 
grapher for a whole-plate camera, e.g. (1) 7 to 8 inches focal length {wide angle); (2) 9 to 
length (medium angle); 12 to 14 inches focal length (narrow angle). A telephoto lens is a useful addition. 


F— Filters 

11. The photographer must be prepared to use filters or colour-screen to emphasize certain groups of 
colours, c.g. in photographing a stratified deposit The use of filters necessitates a longer exposure aocorduig 
to the colour used. The following filters should be included in the equipment 

(1) Green filter, necessitating an exposure 6 times as long as the normal. 

(2) Yellow filter, necessitating an exposure twice as long as the normal. 

(3) Red filter, ncoessitaiing an exposure 4 times as long as the normah 

The above multiplying factors apply only when panchromatic or red-sensitive plates are used. With ortho- 
chromatic or ycUow-sensiiivc plates, only green or yellow filters are efTcctive, and the multiplying factors are as 
follows: with green filter, the exposure will be 9 times the nonnal; with yellow filter it will be 5 times the normal. 

The ecncral effect of the green filler with panchroraaiic and orthochromatic plates is to eliminate greens 
and yellows and thus to emphasize reds and blacks. The yellow filter with panchromaUc plates will reproduce 
colours with the tone-values observed by the naked eye. With orthochroraauc plates it will lighten yellows up 
to light orange, and will darken all blues. The red filter (used only with panchromatic plates) will lighten all 
reds and yellows, darken all greens and blues, and will separate red from black. 


G.— Scales 

12. The importance of a scale or scales in photography cannot be ovcr-emphasiicd. Whether the photo¬ 
graph be a general view or a‘close-up* for minute detail, a scale should always be add^ placed m such a manner 
that it is unobtrusive, yet there when required. A formula for scaling cannot be laid down, but there are one 
or two points which should be observed:— 

(i) A large general view of the site may require three survey poles, placed respectively in the foreground, 

the middle distance and the far distance, in order that each portion of the photograph may have 

its own appreciation of size, according to its distance from the lens. 

(ii) A close-up or a small area will require only one survey pole. n i 

(iii) ‘Finds’ such as pots in situ, small ironwork and other small objects will require only a smaU swie. 

(iv) The scale can be easily constructed of wood paintccl alternately black and white, carefully sectionc 

in inches or feet, centimetres or metres. , .. . 

(v) It is important that an upright scale should appear vertical in the photograph. If the camera is tut 

the scale will have to be lilted proportionately. 

It remains then that each photograph must have a scale, and that the scale should be suitable to the type of 
photograph, the guide being common sense and a sense of what looks correct Should the human Bguie be u , 
IT MUST HAVE THE APPEARANCE OF BEING EMPLOYED, i.e. should not be staring at 

but should be posed in the action of doing something. Neither should it be exactly in the centre ot the pic u , 

but slightly to one side. In all cases there MUST be a scale, whether human or linear. 
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H.—Lanthin-sudes 

13. If care must be taken in maldiig a w a UnW^Side may be 

slides, by reason of the very gnat siie is now only 3i inches, wWUt its ultimate projection 

slightest dust-spot or pinhole a therefore 

“■r oK-ods or "1^.^rs ‘ 

good print on a lantcm-slide 'ii ictrations etc by photographing on a lantern-slide negative. 

® latent-slides are made from S shluld not be kept to black and white, 

15. To avoid cye-stram and keep * . . . suitable subjects, 

but should vary whh the type on«Sng the same lecture, it is preferable to ^ve 

It Wb.« a iriff" sri«»=? to p.o«od ttnooMy w.U.out w..l»g or 

duplicate slides inserted in the correct places to emioi 

fumbling for a previous slide. ^fore being handed over to the iwturer, 

11' oriei"*' “ 

made should be included in the negaUve register. 

1.—CONCLUSION 

19 In the foregoing notes the tm/^rtance pfodSab^of pt^to^^S^ The final 

ever^ng depends on gtod tn^-T scientific'world; therefore It h^ 

phot^raph appears in published fom and ® tcc^caUy correct, it must be a fiKt<la^ print from 

to be perfect. It must tell its story at a glan^ _ ^ artistic merit, can only be obtained by constantly 
a first-class negalivc, A gpod clear record^ i ^ subiect absolute cl^Dlin^i attration 
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